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First Period—Schooner to Sloop. 
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KRUPP ARMOR AND CONGRESS. 
It will be remembered that at the close of the last 
Cougress it was decided that the contract for the new 


battleships and armored cruisers should not be let, 





unless their armor could be seeured at or under the 
price of $400 aton. Ic is well understood that the un 
doubted superiority of the Krupp armor over that 
manufactured by the Harvey process will render its 
adoption for future warships a positive necessity, un 
less, indeed, we are prepared to be left far behind 
other nations in the defensive qnalities of our ships, 
Those who have any professional knowledge of the 
question Dave been af a loss understand the exact 
grou is on which the simalil clique who are resp ynsible 
for this disastrous des ck In our naval construction 
arrived at their arbitrary figures, but anvone who has 


ral knowledge of the state of the art 
knows that any firmn that should nudertake to produce 


nd sell the new Krupp armor at $400 a ton would 


soon find itseif luced to insolveney 

| s probable that by this time the United States 
governinent is in possession of a complete statement 
of the facts of the case, prepared by Krupp, the 
great inventor and manufacturer, in which he deals 
with the question of price, and proves that the 
hich cost of his armor is amply justified by the con 
sideration of the costly plant and methods involved in 


its nanufacture We understand that the statewent 


contains detailed information as to the armor plate fac 


tory at Essen, in which it is shown that the total cost 
of the installation upto date has been no less than 
$5,000,000. On the other hand, the great length of time 
necessary for the process of cementation, not to men 
tion the slow machining of the armor plate, brings 
down the annual production to a maximum of 6,000 
tons. Itis stated by Krupp that if the same amount 
of capital had been invested in a rail plant, the output 
would bave been considerably over 100.000 tons. From 
this he draws the conclusion that for capital charges 
the price tor armor piate ought to be vastl\ greater per 
ton Another and equally weighty consideration is 
that the improvements in the manufacture of armor 
plate follow each other with such rapidity, and are 


often of such a radical nature, that the period during 
which any new and costly plant may be worked at a 
profit is liable to be of very short duration. For in- 
stance, it may be wentioned that it is only seven vears 
since the Harvey process, which is now practically ob- 
soOlete, Was tested on European proving grounds; and 
while it is true that the Krupp process is essentially a 
development of Harvey’s process, there is always the 
possibility of the introduction of a new system that will 
render the existing plant partially, if not altogether, 
obsolete 

We sincerely trust that when Congress meets again 
and takes this matter under consideration, the mem- 
bers who have hitherto busied themselves with this 
question will endeavor to look upon it from a broad 
and patri standpoint. in the first place, the price 
asked bv Krupp is not excessive, and is being willingly 
paid by the European makers. But even if it be ex 
cessive, we had better bear the comparatively slight 
increase of cost rather than “ hold up” indefinitely the 
work of @ wtructing our new navy To do this is to 
be guilty of the stultifieation which is well described 
in the old adage which speaks of the folly of “cutting 
off one’s nose to apite yne’s face.” 

We have, indeed, heard it whispered that the $400 
per ton restriction was imposed with the clear know 
ledge of the facts that we have stated above, and that 
it was done for the express purpose of delaying the bat- 
tieship and armored cruiser constraction at a time when 
some of our shipbuilding firms were not prepared or 


did not wish to take up any new naval construction. 


We prefer charitably to hope that the members who 
were responsible for this “ hold-up” were the vietims 
of shortsightedness or lack of information. That any 
member of Congress could he guilty of snch a enlpable 
ac “that of imperiling the safety of the country in 
the interests of a particular industry is too shocking a 
thought to be entertained without the most positive 
proof 
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THE IMPROVEMENT OF HAVANA. 
As we watch the reports which are being sent in by 
the military governors of the islands that have re- 


cently come under our care, we must feel that “ peace 
bath her victories no less renowned than war.” If the 
work of such men as Gen. Wood at Santiago and Gen. 
Ludlow at Havana is to be taken as atest of what the 
future has in store for the island of Cuba, we may rest 
satisfied that the blood and treasure that were spent 
in the last war were spent to noble ends. 

It was Gen. Ludlow who was selected by the govern- 
ment to make an examination of the Nicaragua Canal 
scheme at a time when a considerable section of Con 
gress was endeavoring to commit the government toa 
financial indorsement of the undertaking. It was his 
wasterly report, undoubtedly, that saved the country 
from being plunged prematurely into that colossal 
undertaking, and it is to the clear insight and courage- 
ous impartiality with which he handled the whole sub 
ject that the nation is primarily indebted for the pre- 
sent satisfactory relation in which it finds itseif to the 
whole question of a canal at the Isthmus, 

Gen. Ludlow’s report as commanding the Depart- 
ment of Havana, and as military governor of the city 
of Havana, covers the period of our occupation up to 
September 5. It shows that the problem of reorganiz 
ing the government of Havana and the uplifting of the 
city from the state of filth and neglect in which the 
Spaniards left it, has been taken in hand with charac- 
teristic system, energy, and thoroughness. The physi- 
eal conditiou of the city at the time of the Spanish 
exodus was simply shocking. Starvation and death 
were matters of every-day oceurreuce. Neglect of the 
most common sanitary precautions had raised the death 
rate to alarming figures, which exceeded greatly the all- 
too heavy prevailing death rate of the city; and the ine- 
vitable restlessness and lawlessness following the remov- 
al of the Spanish troops were everywhere conspicuous. 

It is gratifving to learn from Gen. Ludlow’s own 
words that “‘in Havana the rule of law is practically 
complete,” while the country districts are ‘‘as quiet 
and as orderly as the interior of New England.” While 
much remains to be done and many problems are 
awaiting solution, there is just cause for congratula- 
tion from the fact that the death rate, for instance, in 
June, July, and August was lower than the average 
for the same months during the past nine years, not 
even excluding the two calamitous years of the war, 
1897 and 1898; while the indications are that the total 
number of deaths for the current year will be only 
half the number for 1898. The deaths per month for 
1898 were only 162, which is the lowest since 1890. 

Gen. Ludlow puts in a plea for better school facili 
ties for the Cuban children, whom he finds to be both 
bright and docile. We are informed that out of 18,000 
such in the eity of Havana, only about 5,000 can find 
accommodation in the publie schools. 

Such matter as is contained in this report and in 
others that have been returned by our military gov- 
ernors is excellent reading and should find its way 
freely into the hands of the American people. We 
could wish that some provision might be made for the 
printing and wholesale distribution of such literature. 
It would do much to remind the American people of 
the serious pledges as to our humanitarian motives 
which were made when we entered upon the war, and 
to show what earnest efforts are being made to fulfill 


them. 
—»>-~¢- > _____— 


HISTORY REPEATS ITSELF. 

The experiment which is being made on the Boston 
and Maine Railroad with the use of coke as a fuel for 
locomotives calls to mind the fact that this was the 
only fuel used for the purpose when railroading was 
in itsinfaney. If our readers should chance to come 
across auy engravings purporting to show the early 
trips of such locomotives as the “ Rocket” and con- 
temporary engines, which represent these little engines 
with dense volumes of swnoke rolling from their smoke- 
stacks, they may be sure that the pictures were not 
drawn upon the spot. The advantages of coke as a 
fuel for locomotives because of its cleanliness, splendid 
heating qualities, absence of clinkers and dirt, not to 
mention its smokelessness, rendered it an ideal fuel to 
meet the legislative restrictions of those early days. 
One of the few objections to it was that the fierce heat 
engendered in the fire-boxes frequently caused trouble 
by burning out the fire-bars. 

The Boston and Maine Railroad officials have spoken 
in the highest terms of the behavior of coke in their 
locomotives, its chief recommendations being that it 
is smokeless, dustless and completely averts the great 
risk from setting fire by sparks and hot cinders. It is 
estimated by the management that this last advantage 
alone will result in the saving of about $100 000 which 
has been annually paid in the way of compensation 
for such fires. 

- — + 0 ——— 


TRADE MARK DECISION BY THE IMPERIAL 


GERMAN PATENT OFFICE. 
Several persons have recently petitioned the Im- 
perial Gerinan Patent Office to cancel the trade mark 
for an ermublem consisting of a ball surmounted by a 
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cross and granted for the well-known Chartreuse brand 
of liqueurs. The petitioners declared that the represen- 
tation of the ball and cross was a holy sywbol, and as 
a trade mark for liquors wounded their religious feel- 
ings, the trade mark thus being an offense under the law. 

The Patent Office decided agaiust the petitioners 
and upheld the trade mark. The decision reads in the 
main as follows: ** Even if the representation of a ball 
and cross appears on pictures of religious subjects and 
is used on chureh statuary as a symbol of the ‘ Lord’s 
Realm,’ it is in itself not to be considered as a specifi- 
eally religious symbol. The fact that a number of 
persons object to the use of the ball and cross is not 
decisive, as the considerations which caused their per- 
sonal feeling are not sufficient to produce a like feeling 
in the public at large, even if their statements are con- 
sidered to be true. There is also no valid reason given 
that the trade mark tends to mislead the public, as 
the petitioners also asserted. It is not considered 
probable that a person would be led to the belief, as 
alleged, that the goods, with the trade mark in ques- 
tion, represent a beverage blessed by the Church, and 
that the buyer would believe it to be the performance 
of a sacred duty toward the Church, as contended by 
the petitioners.” 

- —> + e+ a ——— 
LAKE CHELAN UPHEAVAL. 

Lake Chelan, which is located in, the northeastern 
part of Washington, and which is a large body of fresh 
water, was the scene of a most remarkable disturbance 
a few days ago. 

About 2 o’clock in the afternoon a very peculiar up- 
heaval was noticed about the center of the lake. At 
that point, the lake is several miles in width. Sud- 
denly, and without previous warning, the waters were 
seen to rise to the height of 15 feet or more. 

No wind was blowing, and the surface of the lake 
was as smooth as a mirror, just prior to the upheaval. 
Huge waves caine rolling from the lake’s center toward 
the shores. Persons who watched the upheaval, say 
the waves came shoreward just like a tidal roller, and 
burst with great force and fury upon the land. 

One steamer, which was moored at one point of the 
lake, was lifted a number of feet. The lines were all 
suddenly snapped asunder ; the boat wasthrown up on 
a high bank, and when the water receded, the craft 
was capsized, and sunk. 

Many small boats which were moored along the 
shores were either smashed to pieces by the force of 
the waves, or swamped. Driftwood was also thrown in 
great quantities high up on the lake’s shore. 

Succeeding waves were not so large as the first huge 
one which burst on the shore; but heavy waves con- 
tinued to rollin for two hours. Fortunately no per- 
sons were out in boats on the lake when the upheaval 
eame. No ordinary small boat could have lived in 
such waves. No lives were lost. 

The disturbance seemed to have extended with more 
or less force all over the lake, and high waves were 
noticed all around the shores. 

A most remarkable thing happened to Twenty-five 
Mile Creek, one of the largest streams which empties 
into Lake Chelan. For some inexplicable reason, the 
stream went entirely dry for about three hours. After 
that the waters flowed the same as ever. It was dur- 
ing the time of the upheaval that the stream ceased 
to flow. The stream flows from far back among the 
mountains, and the disturbance was some distance 
from the lake, toward the source of the creek. 

The cause of the upheaval is being generally dis- 
cussed by geologists and scientific men. The com- 
monly aecepted theory is that the tronble is due to vol- 
eanie origin. No other theory has been advanced yet. 

Not within the memory of white men has Lake 
Chelan been disturbed before in such a remarkable 
manner. For a great many years the Indians have 
had traditions which claim that there has long been 
a voleanie crater somewhere in the vicinity of the 
lake. Once, so runs the tradition, there was an active 
voleano, but it has long since become extinet. 

The outcome of the scientific investigation which 
is being made of the peculiar phenomenon is very 
problematical. 


A PHOTOGRAPHIC EXHIBITION. 

Preparations are in progress for the first annual 
exhibition of photographie apparatus and supplies, to 
be held in Madison Square Garden next October. 
The National Photographie Exposition Company has 
been incorporated, and it is expected to be of much 
benefit to photographie interests by means of an an- 
nual display. A most attractive feature of the coming 
exhibition will be the historical collection, much valua- 
ble material being loaned by the Smithsonian Institu- 
tion, Royal Photographie Society and other societies 
abroad. They include some of the earliest works on 
photography, containing samples of forgotten pro- 
cesses. The British government will loan three hun- 
dred large, fine photographs of historical places in 
Great Britain which are among the results of the his- 
torical photographic survey of the country, begun by 
private associations and then passing under goveru- 
ment direction, 
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THE MANUFACTURE OF PAPER PULP, PAPER 
AND CARDBOARD FROM PEAT. 
BY PAUL HASSACK, 

The wost recent discovery for the use of peat is the 
manufacturing of paper from its fiber. This has been 
so perfected that paper of almost every variety, 
weight, and quality is produced, while the strength 
and durability of such is quite equal to that of paper 
wade from any kind of vegetable pulp. 

Among all the inventions in the art of paper mak- 
ing there is probably none of such eminent reach and 
importance as the one reported by this article. Peat, 
the raw waterial used, is probably the cheapest pos- 
sible substance and effectually substitutes almost any 
of the raw stuffs at present used for the manufacture 
of paper. 

From geological reports which we have at hand we 
learn that there are immense deposits of peat existing 
in the United States, especially in the Northern and 
Western States. 

Apparently little attention has been paid to the 
various uses of peat in this country, and the swamps 
and bogs in which it occurs are at present almost 
worthless, but, undoubtedly, this invention will give 
to them a value n2ver before dreamed of. 

A study of the peat itself shows it to be composed 
very largely of fibrous material. 

These fibers come from the remains of moss and grass 
which growing and decaying in successive generations 
form the peat. In this submersion and decay, the 
reeds and grass undergo physical and chemical changes. 
The organic matter of the vegetation becomes 
changed, so that little possibility of any fermentation 
or decay remains, but the fibrous structure is preserved 
intact. These fibers are found to possess unusual 
physieal properties, being very durable, elastic and 
non-conducting. 

There are various kinds of peat, but it is only the 
more fibrous grades, which show great strength and re- 
sistance on account of their elasticity and \immutabili- 
ty, which are used for the production of paper, and the 
paper itself shows these same properties. While the 
peat bogs of the United States seem to have attracted 
little attention, even scientific works making but casual 
reference to this subject, in European countries peat 
has been used for various purposes for many years— 
notably for stable bedding and for fuel. For fuel the 
peat is subject to high pressure and formed into small 
briquettes, which have proved a good substitute for 
coal, possessing almost as high a heating power and 
being produced at about one half the cost of coal. 

Mr. Karl A. Zschoerner, an Austrian gentleman, who 
has been interested in the peat business for many 
years as an owner of large estates covered with peat, 
recognized the specific properties of the peat fiber, and 
after numerous experiments was ultimately enabled to 
turn his investigations to good account by perfecting 
a process for the manufacture of paper pulp, paper and 
eardbvard from the peat fiber, thus opening up a large 
new field of industry. This process has beeu patented 
in the United States, Canada, British Columbia, Japan 
and allthe European countries. 

Already there are in operation several factories in 
Europe, which are producing large quantities of all 
kinds of paper from this material and which have 
proved highly profitable. 

From a national economical standpoint, this inven- 
tion will be of great value, as it will be the means of 
developing a new field of industry, and lands and ter 
ritories formerly worthless are now becoming valuable. 

The opening of the peat fields and the development 
of this industry will furthermore retard, in some 
measure, the destruction of our forests and woodlands, 
which have, during recent years, become steadily de- 
creased an account of the enormous drain for various 
purposes, not the least being that of making pulp 
from wood for the manufacture of paper. 

Of peat there are inexhaustible deposits, and statis- 
ticians claim that there is sufficient to cover the con- 
sumption of paper for about three centuries, so that 
notwithstanding the naturally increased value of peat 
iands, now that a use has been found for them, it is im- 
possible that this raw material will attain the value of 
the present paper stuffs. 

The method of making paper pulp from the peat 
fiber isa simple one, being a cold process. By Zschoer- 
ner’s inethod an apparatus called a disintegrator, con- 
sisting of five compartments, in which the peat fiber is 
successively treated by a chemical process and which 
is at the same time adapted as an hydrostatic pressure 
apparatus, isused. In these compartments the fibrous 
peat is subjected to a process which consists mainly of 
three treatments, as follows : 

1. Treatment of the {brous peat by means of an 
alkali solution of a concentration not higher than 2 
per cent Bauiné and gradually decreasing in strength by 
means of the addition of water—this operation carried 
out under a high atmospheric pressure, but at a nor- 
mal. even below normal, temperature. The first step 
of the treatroent is intended to prepare the extraction 
— soluble vegetable and earthy matters of the peat 

re 

% The fibrous material after this treatment is then 
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exposed to a kind of oxidizing process, which acts at 
the same time as a bleaching agent, for the purpose of 
opening the fiber and the cleaning of it. At this point 
a solution of calcium or natrium hypochlorite is used 
at a normal temperature, but under a still higher pres- 
sure, 

8. The substance, after being twice treated, is sub- 
jected again to an alkali solution, but this time of a 
strength of about one per cent Baumé at a normal 
temperature and still under high pressure. By this 
last step all the earthy and decomposed vegetable mat- 
ters which have been rendered soluble by the oxidizing 
process compound with the alkali and are drained off as 
a colored lye. After this the material is thoroughly 
washed and can be worked into paper either alone or 
mixed in percentage with any other paper stuffs with 
any of the machinery at present in use for paper mak- 
ing, no other special machines being necessary. 

The bleaching and even the alkali process may be 
repeated without any injury to the strength and elas- 
ticity of the fiber. 

The method described being a cold process also 
effects considerable saving in fuel, at the same time 
being very cheap in consequence of the low concentra- 
tion of the solutions used, and furthermore the whole 
process is rapidly completed, accelerated as it is by the 
use of hydrostatic pressure, 

Only the more fibrous grades of peat are of value in 
the manufacture of paper, not those which are com- 
monly called mack and sometimes used as fertilizer, 
which represent the most decomposed state of peat, 
being in some instances almost a true coal. Peat beds 
vary considerably in area and depth, some ruoning as 
much as 60 feet deep, and of course the deeper the 
layer the more decomposed is the vegetable matter ; 
but even these lower layers are of value to the manu- 
facturer of peat paper, as they furnish the fuel for 
the engine of a factory and effect, it is claimed, a 
saving of at least 70 per cent as compared with coal. 

The raised bogs usually produce the most suitable 
peat for paper making, their accumulation being due 
to the growth and decay of certain kinds of swampy 
vegetation of the genus Sphagnum and its numerous 
varieties. 

This plant forms a loose turf and has the property of 
dying at the extremities of the roots as it increases 
above, thus gradually forming beds of great thickness. 
In some localities the Sphagnum moss is replaced by 
species of Hypnum. The roots and leaves of other 
plants, trees or their stumps or any other vegetation 
present may contribute to the accumulation. 

Zschoerner’s invention is liable to cause changes in 
the paper market, for it must be admitted that it 
would be difficult to imagine a cheaper material than 
peat, which hitherto had little or no value in this coun- 
try. 
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THE NEW SMOKELESS POWDER FACTORY. 


A new navy smokeless powder factory will shortly be 
in operation at the Indian Head Proving Grounds, near 
Washington, and will be capable of furnishing about 
2,000 pounds a day. It is now in coursejof construction, 
and will be ready forservice some timethisautumn. The 
designs were drawn by the Bureau of Ordnance, and 
Lieut. Bernardou has had charge of the work in the 
main. With the completion of this factory, says The 
Army and Navy Journal, the navy will have plants 
eapable of furnishing the service with about four or 
five thousand pounds of powder a day. This will hard- 
ly be sufficient for the service, but the navy does not 
intend to compete with private firms; still it wishes to 
have plants which will enable the government to have 
a source of supply in case of any emergency. A num- 
ber of buildings are now being completed, including 
an electric light plant. The buildings, as a rule, are 
widely scattered, so that an explosion in one would 
not destroy the others, and there is no large central 
building. One building is to be used for the picking 
process, another for the mixing and a third for the dan- 
gerous acids. A complete electric car service connects 
most of the buildings, so that the manufacture of the 
powder will be greatly expedited. Commander Cowden 
is in charge of the proving station and the factory. 
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COMPRESSED PEAT FUEL. 


Compressed peat fuel is being made in Canada at 
Stratford in the Province of Ontario. The peat is ob- 
tained from a swamp near by which has an area of 
40,000 acres, and the peat bed is from 1 to 20 feet thick. 
The peat is cut and dried in the air, is then pulver- 
ized, passed through a picker and to a hopper which 
automatically feeds into a 2-inch steel tube 15 inches 
long. The pulverized peat is forced through this tube 
by pressure and formed by dies into cylinders three 
inches long which are almost as dense as anthracite 
coal. It weighs 83 pounds per cubie foot, weighing 10 
pounds less than anthracite coal and being 10 pounds 
heavier than bituminous coal. It has been tested in 
locomotives, showing the thermal value of 100 pounds 
of peat equal to 95°15 pounds of coal. The cost of 
manufacture is 60 cents per ton. It is said that there 
are 1,000,000 acres of peat bog in Ontario alone. 
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SCIENCE NOTES. 

A newspaper printed on the excursion steamer 
Ophir” published one number in 80° 2' north latitude. 
It claims to be the paper published farthest north of 
any on record. 

Formaldehyde acts as a poison when taken intern- 
ally, and if strong enough to act as an antiseptic 
should be handled with caution and not allowed to 
get into the hands of children. 


A phonograph outfit was taken to Osborne House 
on the Isle of Wight and a cylinder was put on to it 
which conveyed a message of greeting from Menelik. 
The Queen responded, and the cylinder containing her 
message was sent to Abyssinia. 

A series of experiments made by Benno Erdmann 
and Raymond Dodge show that in normal reading the 
letters are not spelled out separately and one after the 
other, but that ashort word of not more than four 
letters can be read off in less time than a single letter. 


Prof. A. R. Crook has returned to Chicago with a 
number of students after exploring the fossil fields of 
Wyoming since July 17. Among the fossils obtained 
was the skeleton of a dinosaur. The size of the femur 
was 5 feet 2 inches long, which indicates that the big 
saurian was over 15 feet in height. 

A well preserved Roman camp has been discovered 
in Herzegovina ; a section 330 feet long by 270 feet wide 
has been traced. A portion of the walls, the gates 
and the doors are still standing and many utensils and 
weapons have been dug up. It is believed that the 
camp was erected in the time of Nero. 

Japan is to have an Arctic expedition. The govern- 
ment wishes to develop in the Japanese the spirit of 
adventure and discovery which has rendered the Eng- 
lish nation so powerful, The only places available 
for exploration by sea are the Arctic region’of the north 
and the Antarctic region of the south. 

Investigations have been made of sewage irrigation 
on the truck farms south of Los Angeles, Cal. The 
health officers have recommended the prohibition of 
the sale of sewage for the irrigation of land where 
certain kinds of fruits, vegetables and garden products 
are grown, stating that the use of sewage for that pur- 
pose is injurious. 

New York was visited by a strange aerial parade of 
butterflies on September 7. They were first noticed in 
the downtown districts just before noon. They were 
very conspicuous in the downtown parts through the 
Wall Street region. The butterflies were the Danais 
Archippus. The weather conditions have been very 
favorable, which is probably the cause of vast numbers 
being hatched at just the same time. 


The New York Zoological Park, which occupies a 
part of Bronx Park in the borough of the same name, 
will be opened to the public about the second week of 
October. The specimens which will be ready for publie 
inspection will form but a small part of the exhibit. 
They will be very interesting. A number of buildings 
have been constructed ; between two and three miles 
of walks have been laid, roads have been built and a 
sewer system has been put in. 

The Navy Department wishes a nautical expert for 
the Hydrographie Office, and the salary is $1,000 per 
annum, and the Department of Agriculture desires an 
ornithological clerk who must have an excellent know- 
ledge of ornithology and mammalogy and his examina 
tion will include a practical test in the identification 
of specimens of birds and mammals. In fact, these 
two subjects count 70 per cent in the examination to 
be held. The person who succeeds in passing will be 
placed on the eligible list, and if selected will receive the 
munificent salary of $660 per annum, 


The great leisure for research which is made in Ger- 
man universities can be understood by reading the 
figures published in Science: Twenty-two per cent 
of the professors in the German universities are en- 
gaged in lecturing or in laboratory supervision from 
two to six hours a week, and fifty-one per cent from 
seven to twelve hours, Of the associate professors 
sixty per cent are engaged from two to six hours per 
week, and of the privat-docents eighty-three per cent ; 
only four per cent of all privat-docents are engaged 
in lecture or laboratory supervision more than twelve 
hours a week. 

The .Duke of Abruzzi has found an important mis- 
take in the last map of Franz Josef Land, He says 
that Cape Flora is really ten geographical miles east 
of the post assigned on Jackson’s map. The map 
of Payer was riddled by Jackson, who complained of 
its inaccuracies, but he has himself assigned the wrong 
position to his own camp. The total expense of the 
Italian prince’s expedition will, it is thought, reach a 
half million dollars. His baggage is distributed among 
1,500 boxes, each weighing about 45 pounds. His 
belongings are carefully classified, and each variety of 
apparatus, tools, provisions, ¢te., has a special color 
and each box is painted and numbered according to 
the class and nature of its contents. The inside of 
each chest is lined with tin and soldered up to keep 
out water and dampness. 
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COLD BOX AND WATER COOLER. 


of September 9, 1899, 


A HOME-MADE 

In the SCIENTIFIC 
page 164, [ noticed a cut and an article through the 
George H. Young, of Elmira, N. Y., 


1: MERICAN 


suggestion of Mr 
entitled ‘Simple Means of Cooling Drinking Water.” 
Upon this I wish to suggest improvements of my own 
I use a tank 


of galvanized iron (an ordinary hot water boiler which 


invention which | had placed in my well 


has been used in Hanover for about twenty-five years) ; 
a dumb-waiter; ropes with balter elips attached at 
one end to staples in joists and the other end fastened to 
a bag or basket which mav contain bottles, ete 

The water tank is connected with the pipes from the 











A HOME-MADE COLD BOX AND WATER COOLER 


water main. The lower pipe is connected with the 
bottom of the boiler to draw out any sediment which 
may gather as well as to get the cold water. 

The outside box of the dumb-waiter is 12 feet long by 
12 inches by 12 inches nailed against the joists over the 
well, which is 24 feet deep. The tray is made of laths 
6 feet long by 2 inches by % inch, with shelves, and 
is worked by pulleys, AA, at the top of outside box 
ind weights, B. The ropes are fastened near the 
lowest shelf, C, thereby keeping the tray from falling 
over when pulled above the surface. A cord is fastened 
to the top of tray and to the lid of box to raise the 
tray when heavily iaden. The tray is so weighed 
that when nearly empty it will rise of itself, and is 
held up by a turn button under the shelf, C. The 
weights work in separate inclosed boxes, D, 12 feet 
long by 3 inches by 5 inches, outside of the large box 





Fig, l.—AN ELECTROGRAPH, 
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Window sash cord is used. A space of about 2 inches 
is between the trap-door on the porch and the box lid. 
In the bottom and lower sides of the box are about 
twenty 2-inch holes to allow the air to pass in and out 
as the tray moves. By tying loops in the ropes when 
the weights are up, the tray can be taken out and 
laid on the porch and thoroughly washed, dried and 
aired. Any carpenter can make this refrigerator for 
$10 complete and placed in the well. I have used 
this plant at my residence for two years and have not 
bought one pound of ice. A. ©. Wentz, M.D. 
- —2+ eee ——Os—~—“—i—S 
AN AUTOMATIC ACETYLENE-GENERATOR. 

The improved acetylene-apparatus, which we illus- 
trate in perspective and section, consists essentially of 
two parts—a gasometer and a generator connected by 
pipes. 

The gasometer comprises the usual water-sealed bell 
rising and falling in a tank 

The generator comprises a case located alongside of 
the gasometer and provided with a superposed tank. 
from which water is supplied to the carbide-chamber. 
This carbide-chamber, C (Fig. 2), consists of av 
inelined cylinder inserted in the lower portion 
of the case and projecting outwardly for a short 
distance. The cylinder contains a drawer di 
vided into a number of carbide-compartments. 
The drawer being inclined, it follows that when 
the carbide is all decomposed, the compart- 
ments will all be filled with water, and conse 
quently, little gas will be lost when the chamber 
is opened to be cleaned. From the upper end of 
the carbide-chamber a pipe. G, extends to the 
cooler and theuce to the gasometer. Water is 
conducted to the carbide by means of a pipe 
connected with the lowermost chamber. The 
carbide-chamber receives its supply of water 
from the superposed tank through the medium 
of a pipe having a valve, A, the seat of which 
is provided with a small by-pass through which 
water can always flow, so as to prevent the 
possibility of an inrush of water through the 
feeding-pipe and, hence, an overproduction of 
gas. Between this valve and the generator a 
controlling valve, B, is inserted, by means of 
which the flow of water can be entirely cut 
off. The valve, B, is automatically operated 
by means of a lever connected by a chain 
with the gasometer-bell. When the bell has reached 
its lowermost position the chain is pulled, the lever 
raised, and the valve, B, opened to admit water 
to the generator. The water-pipe, provided with the 
valves, A and B, is connected with the generating- 
chamber by means of a four-way fitting, with which is 
also connected a valved drain-pipe, XK. The fitting is 
provided with a by-pass pipe extending upward and 
connecting with a T-valve, F, controlling the pipe, C, 
leading to the carbide-chamber. The by-pass is fitted 
with a water gage, D, showing the level of the water 
in the carbide-chamber and is provided with a vent- 
valve, #. When the carbide-chamber is filled with 
water and the valve, F, is closed, the by-pass allows 
the water to ran off for the renewal of the carbide. 
The valve, F, also controls the passage, H, leading to 
the cooler, Z, consisting of pipes, the ends of which are 
covered by caps. The gas flows through the passage, 
H, between the first cap and the side of the case, thence 
to the space between the opposite cap and side fof the 
case down through a pipe into the gasometer. The in- 
ventor of the apparatus is Leonard F. Rose, of New 
London, Iowa, 
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ELECTROGRAPHS OF THE ELECTRO-STATIC CURRENT 
MADE WITHOUT A CAMERA. 
PROF. ELMER GATES. 
During a recent storm here in Washington several 
men took shelter near some trees, and the bench 








Fig. 9.- FIRST EXPERIMENT, 
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upon which they sat was struck by lightning. One 
of the men afterward found upon his body what he 
ealied the ‘‘picture of a tree.” People in speaking 
about it, and newspapers in writing about it, spoke 
of it as a photograph of a tree made on his body by 
lightning. An examination of the photographs of 
the electric spark herewith presented will make it 
evident that it was not a picture of a tree which was 
found upon his body, but a picture of the path taken 
by the current in spreading over the surface and 
through the skin. This popular belief that the light- 
ning photographs a tree upon the body of 4 person 
struck by a current must, therefore, be abandoned. 

I had often photographed the spark—and brush— 
discharge by means of a camera, but it recently oc- 
curred to me to try the action of the spark and current 
of a frictional machine directly upon the sensitive filin 
under such conditions as would enable me to deter- 
mine certain facts about the path of the current 
through a conductive surface. Accordingly 1 placed 
ai4 xX 17 Cramer isochromatie plate in between the 
two poles of my ten-plate 32-inch static machine 
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while in full action, and directed the spark directly 
against the sensitive plate placed within a light- 
proof envelope, thus allowing the current to photo- 
graph its path through the film. The machine was 
made to run at such speed as to give a rapid suc- 
cession of sparks at about half its full sparking dis- 
tance. Then the knobs were drawn farther apart 
until, at the speed at which the machine was running, 
the sparking ceased and in its place there occurred a 
brush discharge. The envelope-covered sensitive plate 
was then placed vertically between the poles, trans- 
versely across the path of the spark, and nearer to 
the negative than to the positive pole, with the film 
side toward the positive pole. The positive terminal 
was then moved toward the sensitive plate until one 
spark passed, and then quickly drawn back so as to 
prevent the machine from delivering a second spark. 
The plate on being developed showed in a most inter- 
esting manner and in its natural size the path of the 
current. The sensitive film isa much better conductor 
than the glass upon which it is placed, the latter 
being one of the best non-conductors, Hence the cur- 
rent spreads through the film instead of going through 
the glass, and leaves traces of its path by depositing 
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the silver that lies in its course. In Fig. 1, the spot 
where the spark struck the plate is shown at 2, from 
thence the current diverges in all directions, like the 
branches of a tree ; the branches diverge into twigs, the 
twigs into leaflets, the leaflets into filaments, and so 
on, with indescribable complexity of detail. Every part 
of the current seemingly tends to get farther away 





Fig. 5.—MULTIPLE DISCHARGE BETWEEN TERMINALS. 


from every other part of itself, but this would be a 
As is well 
known, when two currents of electricity pass near each 
other, and in the same direction, they mutually attract 
each other. It follows, therefore, that the branching 
of the current as shown in the picture is not due to 
any repulsion between parts of itself, but to its tend- 


wrong interpretation of the phenomenon. 


ency to take paths of least resistance in going through 
aconductor. The film on the glass plate is a conduc- 
tor, but the glass is not. A conductor has less resist- 
ance in proportion as its cross-section is larger and 
more resistance as its cross-section is sinaller. It is 





Fig. 6.--DISCHARGE AROUND RUBBER PLATE. 
PHOTOGRAPHED WITH CAMERA. 


evident that where the spark strikes, the film has but 
little area of cross-section as compared to the- larger 
concentric surface toward which it spreads. The 
spark on striking the film first touches a small spot, as 
at @, and thence it spreads in all directions radially 
outward from that spot, because the farther it gets 
away from the spot the larger the cross-section of the 
film through which it travels, and consequently the 
less the If you use spot 2 as the center 
and circumscribé a circle one inch in diameter and a 
concentric circle two inches in diameter, you will under- 
stand that when the current has reached, in its radi- 


resistance. 





Fig. 7.—DISCHARGE ON PLATE BETWEEN 
SHELLACKED GLASS PLATES. 


ally outward ‘course, the limits of the outer circle, it 
will be traversing a greater cross-section of the film 
than when it was at the inner circle. From any 
given point in a concentric circle around the spot first 
struck by the spark, the direction of least resistance 
for the current is radially outward. This is why the 
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current splits up into so many branches, and these 
again into smaller branches, and so on. But the 
mutual attraction of currents going in the same direc 
tion also influences the branching process. The abrupt 
changes in direction in any one of these branches can 
doubtless be attributed to local differences of resist 
ance in the film itself. 

The branching paths of the current in the filni are 
not due to areas or lines of conductive 
scattered throughout the film and having less specific 


substances 


resistance than the rest of the film, but to the fact that 
the 
rapidly when the current goes radially outward in all 
directions, thus making that the path of constantly 
lessening resistance. 


conductor grows larger in cross-section most 


In several places branches may be seen approaching 
each other and uniting thereafter ; but sometimes they 
cross each others’ paths without uniting. In the lat 
ter case I judge that one of the currents had passed 
before the other one had arrived. The current in pass 
ing over the film precipitates the silver, and the re 
sult is a picture of its path wade by the spark itself 
and without a camera! When the current strikes the 
center of the film as at a, it tends to spread equally ir 
all directions radially outward, and if the sensitive 
film had the same specific conductivity 
throughout its whole surface and substance the current 
would still divide up into branches and twigs, because 
of the fact that radial lines of current would still be 
produced by paths of least resistance and these paths 
would be radially outward. If the spark would strike 
the plate ii the exact center ; if the plate were exactly 
transverse to the path of the current; and if the film 
had a uniform resistance in all parts of itself, we may 


uniformly 


believe that,the picture of /a spark made by itself 
would be symmetrical in its branchings. But differ- 


ences of resistance in the film would destroy this sym- 
wetry, and render the paths crooked, as is shown in 
some of the branches of Fig. 1. In some of the figures 
the spark was not wholly conducted by the film ; hence 
it jumped over the top of the plate, leaving a broad 
white path produced by the light of the spark and a 
branching figure produced by the current. Fig. 2 is 
the first electrograph the writer ever made, and it is 
quite interesting. It shows how one spark, 2, went 
wholly around the plate, and how another spark 
divided, part going around the plate, leaving a light 
effect in the shape of a white streak, and part being 
conducted through the film, leaving a beautifully 
branched tracing of its path. ' 

When the knobs are too far apart to permit spark- 
ing, the result is a brush-discharge, and when a sensi- 
tive plate is held vertically therein, the result is as 
shown in Fig. 3. 

We sometimes hear it aserted that the course of light- 
ning is not crooked, but straight, and that the crooked 
appearance is due to the irregular background of 
clouds. That such is probably not the case is shown 
in Figs. 4 and 5, natural size, wade of sparks 16 inches 
long, with a camera using a Zeiss 12 « 15 anastigwmatie 
lens. In Fig. 4, at 0, is shown a portion of the current 
separating from itself. It is evident that an electric 
eurrent through the air takes a crooked course. 

Fig. 6, made with a camera, shows the spark pass- 
ing around a rubber disk, thus taking a much longer 
course through the air in preference to going through 
hard rubber, which is a much poorer conductor than 
air. ‘The spark is seen to go straight to the center of 
the disk, which was held vertically between the poles ; 
straight up to the vertical edge of the disk and parallel 
to its surface, around the upper edge, and then taking 
a straight path for the other pole. This gives an idea 
of the tendency of the current to follow paths of least 
resistance ; the current went almost twice the distance 
through the air in order to avoid going through a one 
sixteenth inch thickness of hard rubber. 

In Figs. 7 and 8, I placed the sensitive plate between 
two glass plates coated with shellac, and allowed the 
current to enter through the center of one of the plates 
by means of a small hole in which a metal conductor 
was placed. Thus, allowing the spark to strike the 
center of the sensitive plate, on the film-side, and 
thence to spread radially outward toward a circum- 
ference of tin-foil placed on the outer edge of the same 
plate, through which the hole was made. The effect 
of thus confining the film between two glass plates is 
quite unexpected—the appearance is characteristically 
different from that of all the other photographs here- 
with sent and I do not attempt to explain the strange 
marble appearances in the picture. Fig. 15 is 
The picture was made by making 


also 
most interesting. 
a eylinder aninch in diameter out of a sensitive film 
such as used in a kodak with the film-side outward. 
A strip of tin-foil was then rolled over the ends of this 
cylinder so as to cover the film for the distance of an 
inch from either end. Around this cylinder was rolled 
another strip of sensitive film with the sensitive sur- 
face inward; and around this was rolled light-proof 
paper. The roll was then held lengthwise between 
the knobs of the statie machine and a single spark was 
allowed to pass. Figs. 10 and 11 were made by placing 
the ends of metallic conductors between two sensitive 
plates with the film sides facing each other. 
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When a plate is placed within a light-proof envelope 
there is a comparative absence of the marble effect 
which is found when the film is between two good non- 
conducting surfaces. 

The peculiar interest that attaches to these pictures 
is that they are not photographs, but electrographs. 
These pictures, except 4, 5 and 6, were made by the 
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Fig, 8.—SENSITIVE PLATE PLACED BETWEEN 
SHELLACKED PLATES. 


and the 
The light effects are the broad 


direct action of the electric current not by 
light of the current. 
white streaks, but the branching effects are due to the 


direct action of the electrostatic current. 
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THE Department of Labor has recently reported 
upon the American paper industry for the first six 





Fig. 9.—DISCHARGE ON CELLULOID FILM 


months of the year 1898. It shows that there were 
723 plants in operation, and that the actual product 
for the half year was 994,087 tons of paper, valued at 
$48,689,880, and 619,333 tons of pulp, valued at $13,128, 





Fig. 10. Pig. 11 
DISCHARGE BETWEEN PLATES FACING EACH OTHER. 


542. Nearly one-third of the paper nade was for news- 
papers, and was in the form both of rolls and sheets, 
and it amounted to 311,898 tons. For books only 
124,339 tons were consumed ; for wrapping paper, 72,093 
tons were used ; strawboard, 70,694 tons ; and of Manila 
wrapping paper, 66,383 tons. 
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FIFTY YEARS OF INTERNATIONAL YACHT 
RACING. 
I. SCHOONER TO SLOOP. 
On a certain Friday morning late in the suunmer of 
the vear of our Lord 1951, the year of the great World's 
' London, there gathered in the famous 
»wes, Isle of Wight, such a concourse of 


Fair in was 
roadstead off C 
yachts and pleasure boats of high and low degree as 
not even that ancient yachting town had seen in the 
memory of its oldest inhabitants. It was the occasion 
of the World’s Fair International Regatta, in which 
invited to pit their 
eraft against the fleetest and cutters of the 
British Isles. The start, after the manner of those days, 
was to be a‘ one, or to speak more nauti 
eally, it was to be made from an anchorage. The contest- 


foreign yacht clubs had been 


schooners 
‘ standing ” 


ants, fifteen in all, were moored abreast in a double line, 
and at the sound of the starting gun, kites were spread, 
moorings slipped, and the whole fleet moved off merrily 
to the eastward before a favoring wind, on their sixty- 
mile race around the Isle of Wight. 

The yachts were of ail shapes, sizes, and rig, as the 
following table will show, and the duty of giving to the 
affair its international flavor devolved upon one rak- 
ish-looking sehooner, which even to an unpracticed 
eye presented strong individualities in her model, rig, 


and sail-pian 


CONTESTANTS FOR THE ROYAL SQUADRON $500 CUP. 


Name Tonnage. Rig 
| 
* Brilliant tne lhree-masted schooner 
“ Constance 218 Schooner 
“Wyvern” B.D] “ 
* Alarm’ : 1v3 Cutter 
“ America . 170 Schooner 
strice 161 ‘ 

Givpsy OG f seen 1m ” 

\r ‘ fa | Cutter 

Mons ~2 “e 

I . 75 Schooner 

a 0) Cutter 

I - ww : 

\ 4s 

Avrora 4; 

The schooner was the yacht ‘‘ America,” designed 


George Steers for Commodore John C. 
New York Yacht Club for 
the express purpose of testing American ideas of yacht 


and built | 


Srevens aud others of the 


construction against those which were current at that 
time in the mother country. Steers was already fam 
, ous for s fast pilot boats, and the “ America” was 
modeled and rigged aecording to prevailing American 
ideas of that day Her dimensions were as follows: 
Length on wateriine, 88 feet; length over all, 94 feet : 
heam, 22'¢ feet; draught, 1144 feet. She carried a 


large single jib laced to a boom, a lug foresail, a main- 
sail laced to the boom, a main topsail, but no foretop 
in her model the ** America” 


ra.lJically different from the erowd of yachts through 


mast or foretopsail. was 
which she was steadily threading her way into the 
leading position. That was the age of the ‘‘ cod’s head 
and mackerel tail” theories in Great Britain, when it 
was believed that the ideal form for a racing yacht was 
that which had the greatest beam at a point well for 
with a rather bluff bow, a long run 
In the 
the point of greatest beam was aft of the cen 


ward of amidships, 
and a fine afterbody. ‘* America,” on the con 
trary 
ter, her bow was long and sharp and her afterbody 
full. But it 


her sails that the stranger presented the greatest 


relatively short and was in the cut and 


set of 
conutrast.to her competitors. The English yachtsmen 
believed that in order to get the best results out of a 
1 be made somewhat The main- 


sail it shou * baggy.’ 


sails for instance were cut at the foot in a low sweep- 


ing curve which bung well below the boom,.-to the 
outer end of which tne sail was stretched by the usual 
tackle. The sails of the “America” on the contrary were 


laced at the foot to the boom and relatively they set 
‘as flat as" the proverbial * board.” The consequence 
was that while some of the English eutters and schoon- 
ers held their own fairly well with the ‘‘ America” down 
the wind, as soon as sheets were flattened in for that 
supreme test of a yacht, a thrash to windward, the 
visitor walked away from the home craft in a way that 
made the eyes of the British yachting sharps bulge 
with When the * America” rounded the 


Needles for the final stretch back to Cowes none of the 


aiazement. 


fleet was in sight, although the subsequent lightening 
of the wind enabled the diminutive cutter “ Aurora,” 
of 47 tons, to overhaul the 170-ton 

finish but in a race of 
34 winutes 


, 


allowance for 


schooner and 
24 minutes astern 10 hours and 
This race was sailed, be it said, with no 
buat had such an allowance 
“America” would still have beaten the 


though by the narrow wargin of two 


tonnage 

been made, the 
ittle ‘* Aurora,’ 
jinutes. 

Such, in brief, is the history of the winning of the 
Royal Yacht Squadron five hundred dollar cup—popu- 
larly, but erroneously, known as the (Jueen’s cup. 
There was an international race in the same month of 
August for the Queen’ 
Royal Yacht Squadron having decided to throw the 
prize open to all the world on condition that time al- 
lowance would have to be given to the smaller vessels : 
bat the “America” did not enter. The cup won by ber 
and brought to this country is named after the famous 


s cup over the same course, the 
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schooner, and should always be spoken of as the 
“ America” cup. 
THE FIRST CHALLENGE—“ CAMBRIA.” 

Associated with Commodore John C. Stevens in the 
ownership of “America ” were Hamilton Weeks, George 
L. Sehuyler, James Hamilton, and J. B. Finlay. The 
death of the Commodore in 1857 led to the presenta- 
tien of the “ America” cup by the owners to the New 
York Yacht Club to be held as a perpetual interna- 
tional challenge cup. The secretary ef the club lost no 
time in forwarding to the leading yacht clubs of the 
world a statement of the fact and purpose of the trans- 
fer of the cup; and having done this he awaited the 
arrival of a challenge. The wait was a long one, for it 
was not until the fall of 1868 that a communication was 
received from an English yachtsman, Mr. James As- 
bury, suggesting that a “champion schooner” should 
be sent over the following year “‘ to take part in the 
matehes of the Royal Yacht Squadron,” and offering 
also to race his own schooner, the ** Cambria,” against 
the said vessel round Long Island “for the final pos- 
session of the * America’s’ Queen’s (sic) cup of 1851.” 
After a lengthy correspondence, in which Mr. Asbury, 
among other things, endeavored to bar out the center- 
board, the terms of the match were drawn up satis- 
factory to both parties. 

The *‘ Cambria,” a deep-keel schooner, was launched 
in 1868, from Ratsey’s famous yard at Cowes—the same 
Ratsey, by the way, that is responsible for the much- 
admired sails of the challenger of the present year, 
‘“‘Shamrock.” Her leading dimensions were as follows: 
Waterline length, 108 feet; beam, 21 feet; draught, 12 
feet. She had 4 tons of lead on her keel, and 21 tons 
of lead stowed inside between her frames. Taken all 
round, she was a capable boat, and a worthy repre 
sentative of the English racing schooner of that day. 
To lend additional zest to her visit, James Gordon Ben 
nett, owner of the big schooner ** Dauntless,” 1164g feet 
on the water line by 26 feet 7 inches beam, challenged 
Mr. Asbury to a westward race across the Atlantic, 
which challenge was accepted. The start was made on 
July 4, 1870, and the race was won by the ‘** Cambria,” 
which passed Sandy Hook 1 hour and 17,minuteslahead 
of the American boat. 

The race for the ‘‘America” cup took place August 8, 
1870, and it was sailed under similar conditions to those 
under which, 19 years before, the ‘‘America” had de- 
feated a fleet of English yachts. The fastest schooners of 
the New York Yacht Club gathered off Stapleton, 8. L., 
and the start was made from an anchorage. At the 
weather end of the line was the **Cawbria,” and next 
to her the famous ‘* America,” resolved to prove that 
the nineteen years of intervening time since she won 
the cup had robbed her of none of her old-time speed. 
In addition to the ** America,” no less than six fast 
keel schooners chafed at their moorings, and if they 
should fail to outfoot the English yacht, there was a 
fleet of sixteen centerboard schooners to be reckoned 
with, among which were such fliers as the ‘‘ Magic,” 
‘‘Idler,” ‘* Madeline,” and ‘Silvie.’ The race was 
sailed over the New York Yacht Club course, and at 
the sound of the starting gun it was trip anchor and 
hoist sail. The ** Magic” was the first away, and at 
the lightship she was leading the second boat, the 
“Idler,” by over 5 minutes, the “‘America”™ by 12 
minutes, and the “‘Cambria” by 24 minutes and 3 see- 
onds. She held her lead to the finish, beating the 
Cambria” by 27 minutes and 3 seconds actual time. 
The “ Cambria” finished in the tenth position, being 
beaten by two keel and seven centerboard schooners. 
On corrected time the “Cambria” was beaten by the 
“Magic” 39 minutes and 12 seconds and by the old 
‘** America” 13 minutes and 47 seconds. It was evident 
that the “America” cup was in nodanger of being cap- 
tured by the English schooners of that day. Com- 
pared with the *‘ Cambria,” the * Magic” was a small 
boat. Her waterline length was 79 feet, beam 20 feet, 
and she was of only 97 tons to the ** Cambria’s” 227 
tons. 


” 


SECOND CHALLENGE—*“ LIVONIA.” 

Mr. Asbury was not discouraged by his defeat, and 
immediately on his return to England, he ordered a 
new schooner from Ratsey, to be named the * Livonia.” 
Her dimensions were as follows: Waterline length, 115 
feet 2 inches; beam, 23 feet 7 inches; draught, 12 feet 
6 inches; tonnage, 264tons. Mr. Asbury’s second chal- 
lenge came through the Royal Harwich Yacht Club, 
and after much discussion, first in England and then in 
America, in which the New York Yacht Club made the 
concession that the ‘*‘ Livonia” should sail against one 
selected vessel and not against a whole fleet, it was de- 
cided that seven races should be sailed, the New York 
Yacht Club to select its champion on the day of the race. 
The first race was to be over the Yacht Club course, and 
the succeeding races were to be held alternately off 
Sandy Hook and over the club course. ‘ 

On October 16, 1871, the day of the first race, there 
was alight wind blowing, and accordingly the ‘*Co- 
lum bia,” a remarkable light-weather boat, was selected. 
The start was made from an anchorage, and the shoal- 
draught centerboard, taking the lead at the very out- 
set, drew steadily ahead and finished 25 winutes 28 
seconds in the lead. 
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For the second race, 20 miles to windward and re 
turn, the ‘‘Columbia” was again selected. In this race 
the “ Livonia” did better and led to the outer mark, 
but she was beaten in the run hon the “Columbia” 
winning by 16 minutes 33 seconds ce. .~eted time. 

On the day of the third race the wind was fresh, and 
accordingly the big keel schooner *‘ Dauntless ” was 
chosen to meet thechallenger. Just before starting 
she met with an accident, however, which led to 
the “Columbia ” taking her place. The strong wind 
was not to her liking, and she met with a series of 
wishaps including the disablement of the steering gear, 
which led to the *“ Livonia” winning by 15 minutes 10 
seconds ; this, by the way, being the only race in the 
whole fifty years of contests in which the English 
yacht has won. ‘ 

In the fourth race the * Livonia” was confronted by 
the big keel schooner ‘* Sappho,” of 310 tons. This 
splendid craft had the following dimensions : Water- 
line length, 120 feet ; beam, 24 feet 9 inches ; draught, 
12 feet 6 inches. She held the record to Queens- 
town of 12 days 9 hours 36 minutes, and the defeat 
of the “Livonia” was inevitable. The race was 
over the outside course, and in the twenty mile 
thrash to windward she beat the challenger by 
27 minutes 35 seconds; finally winning the race by 
30 minutes 21 seconds. In the last race, held over 
the elub course,the “Livonia” was again beaten, 
this time by 25 minutes 27 seconds. 

THIRD CHALLENGE—‘'COUNTESS OF DUFFERIN.” 

The next challenge came from the Royal Canadian 
Yacht Club, and after the usual correspondence, the 
elub made a second important concession, this time to 
the effect that they would select a single cup defender 
several days before the day of the first race. This was a 
manifestly fair and sportsmanlike decision, and placed 
the challenging and defending yachts on equal grounds. 
The centerboard schooner ‘* Madeiine,” which had al- 
ready amply demonstrated her superiority to the 
other fast schooners of the club, was selected. She was 
atypical shoal-draught, broad-hulled schooner, with 
a length over all of 106 feet, a beam of 24 feet, anda 
draught of 7 feet 4 inches. The challenger, which bore 
the name ** Countess of Dufferin,” was a centerboard 
schooner of even more pronounced character than the 
‘** Madeline,” drawing about a foot less water on prac- 
tically the same length and beam ; her over-all length 
being 107 feet, her beam 24 feet, and her draught 6 
feet 6 inches. 

Although the Canadian boat certainly made a more 
creditable showing than the ‘*Cambria” and ‘ Livo- 
nia,” it was the same old story. In both races the 
‘**Madeline” took the lead at once and was never 
headed. In the first race, sailed on August 11, 1876, she 
came in a winner by the comfortable margin of 10 min- 
utes 59 seconds; and in the second race, sailed in a 
very light wind, she won by 27 minutes 14 seconds. 
It should be mentioned that the brave old ** America,” 
now in her twenty-sixth year, requested to be allowed 
to sail over the course, and her time, taken by the re- 
gatta committee, showed that she had beaten the Can- 
adian yacht by 19 minutes and 9 seconds—a striking 
testimony to the superb qualities of George Steers’ 
epoch-marking vessel. 

FOURTH CHALLENGE--*' ATALANTA.” 

Nothing daunted by their defeat, the Canadians re- 
solved upon another trial in New York waters, and Mr. 
Alexander Cuthbert, the builder and captain of the 
‘** Countess of Dufferin,” was commissioned to build a 
64-foot centerboard sioop for the purpose, a challenge 
being meanwhile sent on behalf of the Bay of Quinte 
Yacht Club, of Belleville, Ontario. The “Atalanta,” as 
she was called, was 70 feet over all, 64 feet on the 
waterline, and had a beam of 19 feet and a draught of 
only 5 feet 6 inches. The New York Yacht Club pos- 
sessed already several very fast sloops, and it was now 
for the first time that the present custom of sailing a 
series of trial races for the purpose of selecting a yacht 
to defend the cup was followed. The choice fell upon 
the sloop ** Mischief,” a centerboard sloop, 61 feet on 
the waterline, 20 feet beam, and 5 feet draught, de- 
signed by A. Carey Sinith. Two races were sailed on 
November 8 and 10, 1881, in which the Canadian yacht 
was hopelessly beaten, the “ Mischief” winning by the 
wide margin of 28 minutes 204 seconds in the first 
race and 38 minutes 54 seconds in the second. In both 
these races it was mainly the fine qualities of the 
American yacht in going to windward that enabled 
her tocross the finish with such an overwhelming 
lead. 

(To be continued.) 
es ee ae 


THE city of New York has made an appropriation 
of $10,000 for the purpose of making a great relief map 
of the whole city. The map will be in the neighbor- 
hood of 50 feet sauare, and will show all the important 
public and private buildings. There will be sectional 


views of some of our great office buildings, together 
with models of the best sailing and steam yachts. 
Buffalo will also be represented in probably the same 
manner, with a relief map which will show Niagara 
Falls and its power plants. 
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SOLID HYDROGEN.* 
BY JAMES DEWAR, F.R.8., ETC. 

In the autumn of 1898, after the production of liquid 
hydrogen was possible on a seale of one or two hundred 
ce. ¢., its solidification was attempted under reduced 
pressure. At this time, to make the isolation of the 
hydrogen as effective as possible, the hydrogen was 
placed in a small vacuum test tube, placed in a larger 
vessel of the same kind. Excess of the hydrogen partly 
filled the circular space between the two vacuum ves- 
sels. The apparatus is shown in Fig. 1. In this way 
the evaporation was mainly thrown on the liquid hy- 
drogen in the annular space between the tubes. In 
this arrangement the outside surface of the smaller 
tube was kept at the same temperature as the inside, 
so that the liquid hydrogen for the time was effectually 
guarded from influx of heat. With such a combina- 
tion the liquid hydrogen was evaporated under some 
10 mm. pressure, yet no solidification took place. See- 
ing experiments of this kind required a large supply of 
the liquid, other problems were attacked, and any at- 
tempts in the direction of producing the solid for the 
time abandoned. During the course of the present 
year many varieties of electric resistance thermometers 
have been under observation, and with some of these 
the reduction of temperature brought about by exhaus- 
tion was investigated. Thermometers constructed of 
platinum and platinum-rhodiam (alloy) were only low- 
ered 144° C. by exhaustion of the liquid hydrogen, and 
they all gave a boiling point of —245° C., whereas the 
reduction in temperature by evaporation in vacuo 
ought to be 5° C., and the true boiling point from —252° 
to —253° C. 

In the course of these experiments it was noted that 
almost invariably there was a slight leak of air, which 
became apparent by its being frozen into an air snow in 
the interior of the vessel, where it met the cold vapor of 
hydrogen coming off. Where conducting wires covered 
with silk have to pass through India rubber corks it is 
very difficult at these excessively low temperatures to 
prevent leaks, when corks get as hard as a stone, and 
cements crack in all directions. The effect of this slight 
air leak on the liquid hydrogen when the pressure 
got reduced below 60 mm. was very remarkable, as it 
suddenly solidified into a whitc froth-like mass like 
frozen foam. My first impressions were that this body 
was asponge of solid air containing th liquid hydro- 
gen, just like ordinary air, which isa magwa of solid 
nitrogen containing liquid oxygen. The fact, how- 
ever, that this white solid froth evaporated completely 
at the low pressure without leaving any substantial 
amount of solid air led to the conclusion that the body 
after all must be solid hydrogen. This surmise was 
confirmed by observing that if the pressure, and there- 
fore the temperature, of the hydrogen was allowed to 
rise, the solid melted when the pressure reached about 
55 mm. The failure of the early experiment must 
then have been due to supercooling of the liquid, 
which is preventcd in this case by contact with metal- 
lie wires and traces of solid air. 

To settle the matter definitely the following experi- 
ment was arranged. A flask, C, of about a liter capac- 
ity, to which a long glass tube bent twice at right 
angles was sealed, as shown in Fig. 2, to which a small 
inercury manometer can be sealed, was filled with pure 
dry hydrogen and sealed off. The lower portion, AB, 
of this tabe was calibrated. It was surrounded with 
liquid hydrogen placed in a vacuum vessel arranged 
for exhaustion. As soon as the pressure got well re- 
duced below that of the atmosphere, perfectly clear 
liquid hydrogen began to collect in the tube, AB, and 
could be observed accumulating until, about 30 to 40 
mm. pressure, the liquid hydrogen surrounding the 
outside of the tube suddenly passed into a solid white 
foam like mass, almost filling the whole space. As it 
was not possible to see the condition of the hydrogen in 
the interior of the tube, AB, when it was covered with 
a large quantity of this solid, the whole apparatus was 
turned upside down in order to see whether any 
liquid would run down AB into the flask, C. Liquid 
did not flow down the tube, so the liquid hydrogen with 
which the tube was partly filled must have solidified. 
By placing a strong light on the side of the vacuam 
test-tube opposite the eye, and maintaining the ex- 
haustion to about 25 mm., gradually the solid became 
less opaque, and the material in AB was seen to bea 
transparent ice in the lower part, but the surface looked 
frothy. This fact prevented the solid density from be- 
ing determined, but the maximum fluid density has 
been approximately ascertained. This was found to be 
0°086, the liquid at its boiling point having the density 
0°07. The solid hydrogen melts when the pressure of 
the saturated vapor reaches about 55 mm. In order to 
determine the temperature two constant volume hydro- 
genthermometers were used. One at 0° C. contained 
hydrogen under a pressure of 269°8 mm., and the other 
under a pressure of 127: nw. The mean temperature 
of the solid was found to be 16° absolute under a pres- 
sure of 35 mm. 

All the attempts made to get apn accurate electric re- 
sistance thermometer for such low temperature obser- 

* Read before the British Association (Section B), Dover weeting, 1899.— 
¥Yrow Toe Chemical News, 
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vations have been so far unsatisfactory. Now that 
pure heliuin is definitely proved to be more volatile 
than hydrogen, this body, after passing through a 
spiral glass tube immersed in liquid bydrogen to sep- 
arate all other gases, must be compared with the 
hydrogen thermometer. For the present the boiling 
point, which is 21° absolute at 760 mm., compared with 
the boiling point at 55 mm. or 16° absolute, enables 
the following approximate formula for the vapor ten- 
sion of liquid hydrogen below one atmosphere pressure 
to be derived : 
log p —6°7341 —-83°28/T mm. 

where T = absolute temperature, and the pressure is 
inmm. This formula gives us for 55 mm. a tempera- 
ture of 16°7° absolute. The melting point of hydrogen 
must therefore be about 16° or 17° absolute. It has to 
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APPARATUS FOR PRODUCING SOLID HYDROGEN. 


be noted that the pressure in the constant volume hy- 
drogen thermometer, used to determine the tempera- 
ture of solid hydrogen boiling under 35 mm., had been 
so far reduced that the measurements were made under 
from one-half to one-fourth the saturation pressure for 
the temperature. When the same thermometers were 
used to determine the boiling point of hydrogen at 
atmospheric pressure, the internal gas pressure was 
oniy reduced to one-thirteenth the saturation pressure 
for the temperatares. The absolute accuracy of the 
boiling points under diminished pressure must be ex- 
amined in some future paper. The practical limit of 
temperature we can command by the evaporation of 
solid hydrogen is from 14° to 15° absolute. In passing 
it may be noted that the critical temperature of hydro- 
gen being 30° to 32° absolute, the melting point is 
about half the critical temperature. The melting point 
of nitrogen is also about half its critical temperature. 
The foam-like appearance of the solid when produced 
in an ordinary vacuum is due to the simall density of 
the liquid, and the fact that rapid ebullition is sub- 
stantially taking place in the whole mass of liquid. 
The last doubt as to the possibility of solid hydrogen 
having a metallie character has been removed, and for 
the future hydrogen must be classed among the non- 
metallic elements. 
A NEW CHAINLESS BICYCLE. 

A simple chainless bicycle, in which one-sided strains 

are avoided, has been patented by Axel H. T. Hansen, 
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HANSEN’S CHAINLESS BICYCLE. 


Avenida de Mayo 748, Buenos Aires, Argentina, which 
is noteworthy for its strong construction and for the 
novelty of its driving mechanism. This mechanism 
consists of a bevel-gear which takes the place of the 
usual sprocket-wheel on the pedal-shaft and meshes 
with a wheel beveled on both front and rear faces and 
mounted in ball-bearings on the rear stay, which is 
made single instead of double as usual. The rear face 
of the donbly-beveled wheel on the side opposite the 
first-rnentioned bevel-gear engages a bevel-pinion se- 
cured upon a transverse shaft journaled in the rear 
stay. The pinion is provided with a crank-pin; and at 
the opposite side of the pinion the shaft carries a crank. 
The crauk aud crank-pin are set at ninety degrees to 
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each other. Similarly located crank-phaWare mounte: 
on the hub of the rear bicycle-wheei. Ro(d/"eomneét 
the two sets of crank-pins on euch side. 

The rear wheel, it will be observed, is driven from 
both sides. By reason of the central position of the 
doubly-beveled transmission- wheel, lateral strains are 
suinimized, particularly as the main driving-wheel and 
the bevel-pinion mesh with the transmission-wheel on 
opposite sides of the longitudinal central plane of the 
bicycle. 

If desired, the rear stays can be enlarged so as to re- 
ceive and cover the connecting-rods, 

Automobile News. 

A company is being formed in Italy for the purpose 
of placing a public service of automobiles in various 
parts of the country. 

Several owners of large cotton fields in the South are 
investigating the possibility of successfully introdue- 
ing a steam wagon for the transportation of the cotton 
crop from the field to the market. 

An automobile is being experimented with in Boston 
for city work. The carriage is used by the Chief of the 
Public Building Department. The Mayor has ridden 
in it several times, and it was regarded as very suc- 
cessful. 

According to The Horseless Age, Mr. and Mrs. John 
D. Davis, who were stalled at Toledo, ©., have re 
sumed their journey westward. All value to the in- 
dustry of a trip of this kind is tak-n out f it by the 
long delays and the many breakdowns. 





An international! exhibition of automobiles at Berlin 
was opened on September 3. There wero 14) vehicles 
shown by 120 exhibitors. An experimental line of 
electrical omnibuses is being operated in connection 
with the exhibition by the General Omnibus Com- 
pany, of Berlin. 

The Siemens & Halske Company, of Chicago, Ill, 
announce they will introduce the Berlin system of au- 
tomobile omnibuses in Chicago. These cars carry 
twenty-five passengers and can run on ithcr tracks o 
paved roadway. They will be operated by storage 
batteries and can be charged from a trolley line. 

The Columbia Company, of Hartford, Conn., who 
have devoted great attention to electrical vehicles, as 
our readers are aware, have now turned to gasoline as 
a source of energy and are experimenting on the same 
with a view to putting gasoline carriages upon the 
market. There is an ample field for both gas and elec- 
trical carriages. 

An automobile exhibition is being arranged in con- 
nection with the eyelo show which is being heid at 
Chicago, September 25 to October ®. It is the inten- 
tion of the club to! devote an bour during each evon- 
ing’s entertainment to an exhibition f uutomobiles 
on the track. One Chieago manufacturer will show 
twelve of them. A number of private owners >f auto- 
mobiles will show the working <f their carriages. It i: 
planned to have a road race between Chicago and Mil- 
waukee at the close of the exhibition, and it is ex- 
pected that there will be three charging stations on 


the road. 
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The Universi'y of California Plans, 

Last year the regents of the University of California 
sent out invitations to the architects of Europe and 
the United States to participate in a competition 
whose object was to secure the best possible plans for 
new buildings for the university. A careful pro- 
gramme was outlined, and in deference to European 
architects, Antwerp was selected as the city where the 
first competition should be held, and one handred and 
one plans were received from architects in every coun- 
try in Europe and from the United States as well. A 
representativ international jury passed on the plans, 

Eleven plans were selected as enti‘ling their makers 
to enter into the final competition, and a cash payment 
of $1,200 was made to each, and in addition an appro- 
priation was made sufficient to cover the expenses of a 
trip to California for the purpose of studying the site 
which the new building will occupy. Most of those 
who were successful in the first competition have al- 
ready made the trip to the Pacifie coast. The date 
for the final competition was set for September 1, and 
prior to that time all the plans had been received. 
They were all so elaborate as regards detail that the 
jury required a week to makc its decision. Finally, 
on September 8, thcy announced that the plan of 
M. E. Benard, of Paris, was successful and would re- 
ceive the $10,000 prize. The choice was unanimous 
and is indorsed by the local professi n as a just award. 
Messrs. Howells, Stokes & Hornbostel, of New York, 
received the second priz of $4,000, the third went toa 
Boston firm, th fourth to Howard & Cauldwell, and 
the fifth to Lord, H wlett & Hull, of New York. Mrs. 
Phoebe A. Hearst gave $100,000 for defraying the ne- 
cessary expense of the competition ; she has also prom- 
ised to bear the cost of some of the buildings. The 
whole scheme calls for $20,000,000. 

scierriencdonrindiati rat 

GERMANY maintains schools in foreign countries, 
and a fund is freely voted for this purpose. 
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OOING TO COURT 


County in the State of 


A COURTHOUSE 

The citizens of Boxbutte 
took a vote upon the question of 
Hemingford, where it 

Both of these towns are, 


Nebraska recently 
moving the county seat [from 


was then located, to Alliance 
of course, in the county of Boxbutte, and the circum- 
lesirable were cer 


stances which rendered the move 





tain changes of | 
tio ete WW nh ret = 
ed Allianee th 1 
desirab ’ Bi 
while a change of loca 
tion was desirable the 
was no necessity [for a 
change of courthouse, a 
the existing building aft 
Hen ngio | eontaing 
ai] swccommodatl . 
for busin s of th 
county I V th 
distance m H ng 
for \ i . Ww 
ol } 4 nd +) 
lev ret wee 
the two was singuia 
| is for a feat [ 
house moving 

Le “4 1 con 
trac i i ise 
mov it | Ne 
braska, wh however 
after jacking tl tild 
ng up al ue g on 
S ruckKs rou na 
his I i re i inery 
Was nofr en 1 ? 
TASK l Ca is 

r I'he s 

Were thus aired 


fronted with the alter 
native of voting $50,000 
bonds for the construc- 
tion of a new courthouse 
or waking a further ef 
fort to move the old 
building. It is probable 
that the structure would have stayed in Hemingford 
but for the fact that the Burlington and Missouri Rail 
road runs through the county, and being a heavy tax- 
payer would have had to bear in the taxes levied the 
major portion of the cost of anew house. The com 
pany conceived the bold and certainly original idea of 
acting as a common carrier tor the courthouse itself, 
and transporting it as so much freight over the 19 miles 
Aececord- 


ingiy the building, which measured 38 by 50 feet and 


of track between the two towns in question 
towered 51 feet above the rails, was placed upon four 
60,000-pound capacity tracks, heavy bridge timbers be 
ing interposed between the bottom sills of the building 


and the trucks to secure an even bearing and properly 


distribute the load. 
Now as the width be 
tween rails is only 4 feet 


Si inches and the build 
r was 3S feet wide, it 
Was Lbecessary to steady 
the structure to prevent 
it from roiling into the 
This Was linge! 

ously done by placing 
two loaded 60.000. nound 
coal cars immediately in 
front and behind the 
building and guving it 
with ropes as shown in 
our illustration, which 
shows the strange pro- 
Cession under way 


The trip was made 


without any mishap at 
a speed whic varied 
frou >to 8 } + an 
] I wc ! ng » tive 
Lrades ri I rt 
stacies en unter i 
were some mai eur 


which had to be 


ed to allow the floor of 
the building to lear 
them We are form 
‘ y Mr. J. R. Phelan 
tl superinte el f 
the road. to whom we 
are indebted for our 


particu lars that 
building is larger than 


it appears to be in the 


pieture the upper 
story in which the court 
room is located having 


a 16-foot ceiling It is 
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procession rolled by that this was “the first time that 
he ever saw a courthouse going to court.” 
ee le ni ml 
MODERN STAGE MECHANISM. 
The movement known by the name of ‘stage re- 
form” has of late years received considerable attention 
in England and has awakened interest at least in the 
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frontiers of those countries. The old methods of chang- 
ing seenes and producing effects which have been in 
use for a hundred years have been done away with, 
and the mechanical engineer and the architect have 
been set to work to revolutionize stage mechanism. 
The most untiring worker in England is undoubtedly 
Mr. Edwin 0. Sachs, who is the recognized authority 
on the subject, and our 
engraving represents a 








A COURTHOUSE GOING TO COURT, 


United States. It originated some twenty years ago 
in Austria with the primary object of encouraging the 
greatest possible imitation of nature in the mise-en- 
seine. The rudiments of art as understood by paint- 
ers, sculptors, and architects were to be applied to the 
stage and true scenic art was to take the place of the 
nondescript mounting of plays. It was also considered 
essential to introduce modern methods of stage mechan- 
ism, lighting, ete., and special attention was to be 
paid to protection against fire, for the movement ori- 
ginated in Austria after the terrible “ Ring” Theater 
fire in Vienna, and since this time the movement has 
not only surely and gradually developed throughout 
Austria and Germany, but also spread beyond the 








aptly remarked Vv a 


Spectator as the strange 





ELECTRICALLY OPERATED BRIDGE, DRURY LANE THEATER, LONDON. / 


most useful improve- 
ment in manipulating 
the ‘‘ bridge” of a mod- 
ern theater stage which 
he designed. Hydraulic 
stages are in use in quite 
a number of places in 
the world and we have 
one in this country, but 
this method of manipu- 
lating stages does not 
appear to have met 
with very much approv- 
al either in England or 
in America. 

To those who are not 
familiar with stage con- 
struction, it may be said 
that a first-class stage 
consists of a number of 
sections termed 
“bridges” which are 30 
or 40 feet long and 8 
feet wide. These 
“ bridges ” can be raised 
or depressed to make 
mountains or caves as 
the case may be, and in 
fact, the uses to which 
they can be put are 
almost legion. There 
are usually five or six of 
these “bridges” sepa- 
rated by narrow flaps. 
The first theater to do 
away with the creaking 
old wooden drums and 
pulleys of two hundred years standing, worked by man- 
ual labor, and substituting electrical power instead, 
is the Theater Royal, Drury Lane, London, England. 

Mr. Sachs divided the main stage into six sections, 
which are arranged to be moved vertically either 
12 feet above the stage level or 8 feet below it, while 
the fifth: and sixth sections were to be built to be 
moved vertically only, being the most distant from the 
audience and only to move asa whole; the third and 
fourth were also to move in a sloping direction, while 
the first and second sections, besides allowing for a slop- 
ing movement, were also to be cut up into moving sub- 
sections for traps and the like. For the third and 
fourth sections hydraulic bridges were used. The fifth 
and sixth sections were 
built aeeording to Mr. 
Sachs’ plan and in time 
the others will also be 
reconstructed. The 
bridges are 40 feet long 
by 6 feet 9 inches wide 
and an 8-inch flap inter- 
venes between them. 
The two sections which 
are worked, by electric 
power embody a new 
principle for stage me- 
ehanism, namely, the 
principle of the sus- 
pended lift partially 





* bridge” 


literally becomes a lat- 
ticework bridge from 


view. 

The lattice and gird- 
ers are 38 feet 10 inches 
long, 5 feet 6 inches 
wide. They are well 
braced together as 
shown in our engraving 
and form a rigid strue- 
ture on the top of which 
is the floor forming a 
part of the stage. The 
steel portion of each lift 
weighs a little more 
than 4%¢ tons and the 
platform 144 tons more, 
so that the total weight 
is not far from 6 tons. 
About two-thirds of this 
weight is taken off from 


counterweighted frame 
taking the form of a 
bridge, so that what is 
known technically as a 
on the stage 


the engineer's point of 
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the hoisting apparatus by counterweights. In order to 
prevent the bridges from binding, they are provided 
with long legs which slide in angle guides attached to 
steel stanchions. The mechanism which operates the 
lifts is placed entirely below them in order to allow an 
unencumbered floor when the top of the lift is flush 
with the stage. Each bridge has an independent elec- 
tric motor with drums and cables. Each motor is of 
71¢ horse power and is of a four-pole inclosed type, the 
motor being shunt wound. The motors make 520 revo- 
lutions per minute. The speed is reduced to the ratio 
of .104 to 1 through a worm and worm wheel, the worm 
wheel being geared to a shaft which carries two wind. 
ing drums which make five revolutions per minute. 
Upon these drums are wound steel wire ropes which 
pass over guide pulleys and are connected at four 
places on the legs of the lift near each corner. The 
speed of lifting corresponding to the full speed of the 
motor is 16 feet per minute, but this can be reduced to 
6 feet per winute, as desired. Equalizing devices are 
provided so that the tension on the ropes is rendered 
uniform. The movement of the lift is controlled by a 
combined starting and reversing switch which is operat- 
ed from below the level of the stage from a position by 
which the operation of the machinery can be observed. 
Hand gear is provided for working each lift, in case 
the electric power should fail. Devices are fitted for 
holding the lifts stationary in case the ropes should 
break. Very often as many as thirty people would 
have to be carried on it, or a “ tally-ho,” as shown in 
our engraving. 

Automatic switches are provided for cutting off the 
current in case the operator should be derelict in his 
duty, so that the drums cannot overwind, Appliances 
are also provided for stopping the bridges at a certain 
fixed place. The lifts have been tested thoroughly and 
they have worked with smoothness and without jarring. 
The new installation may be regarded as a most im- 
portant advance in stage wechanism, and the subject is 
so interesting that we publish additional illustrations 
showing the working of the bridges in greater detail in 
the current number of the SUPPLEMENT. 

— ee ee 
THE WIND-SWEPT ISLAND OF SAN NICOLAS. 
BY PROF. C. F. HOLDER. 

About seventy miles off the coast of Southern Cali- 
fornia lies the island of San Nicolas—a veritable des- 
ert, wind-swept to such a degree that one might well 
imagine that the furies are guarding the island. San 
Nicolas, which is twelve miles long and four or five wide, 
has no harbors, the anchorage being merely a lee under 
the low hills; the fact that the wind blows directly 
offshore making it possible for vessels to anchor here 
at certain seasons. 

On this island, which has been the central point of 
a romance and tragedy of much interest, deserted and 
alone, Maria Better Than Nothing, the wild woman 
of San Nicolas, lived twenty years—long enough to 
forget her people and 
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hold, so the captain sailed away, whereupon the 
frantic mother dashed into the sea and swam back to 
the shore, making her way successfully through the 
surf. The captain of the vessel promised to return 
for the woman, but soon after his vessel was wrecked, 
and no attempt was made to rescue the poor Indian 
woman until twenty years after, when a priest de- 
termined to make an effort to learn whether she was 
alive. He enlisted the services of an otter hunter and 
several Indians, who in a small schooner, known as 
“Better Than Nothing,” set sail for San Nicolas. 





IMPLEMENTS FOUND ON SAN NICOLAS ISLAND. 


They landed on the island, and very soon found 
evidence that some one was living there, but avoiding 
them. To make the search perfect, the men formed 
a line across the island at certain distances apart, 
which resulted in the discovery of the wild woman. 
She was sitting by a brush hut in acahon, about 
which was a windbreak of whalebones and various ma- 
terial. She smiled and spoke to the Indians in a 
language they did not understand, but they fell on 
their faces before her as though to worship her. She 
offered them food and readily consented to go with 
them, and was taken aboard the schooner with a tame 
otter. She was dressed in the skins of birds, over 
which was a garment of sealskin. She was named 
Better Than Nothing, after the vessel, and by signs 
sueceeded in telling some Indians on the mainland 
something of her history. At first she had mourned 
the loss of her friends ; then the dogs killed her baby, 
and she wished to die and was sick for a long time. 

She was taken to Santa Barbara, where Indians from 
all about were brought to her to see if they could 





even her language. 
The story is as fol 
lows: 

For centuries the 
island was inhabited 
by a race of hardy 
mariners who have 
left their monuments 
in large shell heaps 
and mounds that 
cover many acres. 
Less than one hun- 
dred years ago, the 
Francisean fathers 
determined to take 
the natives away 
from the inhospit- 
able island and pro- 
vide them with 
homes around the 
various missions, 
where they could 
also be comfortably 
eonverted. With 
this object in view, 
a vessel was sent to 
the island, and after 
much difficulty the 
Indians, now reduced 
to about one hun- 
dred, were collected, 
taken aboard, and 
deserting thousands 
of implements which 
their ancestors had 
used for centuries 
When the vessel was 
about to sail, one of 
the women dis- 
eovered that her 


ehild } en left 
behind | was 
biowing a gale and 
the vesse! could not 
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understand her language ; but without avail. She lived 
with different families at Santa Barbara, but civiliza- 
tion proved disastrous to her, and ia less than three 
months she died. Her remarkable dress of feathers 
was sent to Rome as a curiosity, and the remains of 
the unfortunate woman found a resting place in the 
sanctified ground of the mission. 

San Nicolas has proved a veritable treasure house 
for the archeologist, and tons of stone implements 
have been taken from various mounds on the island. 
One of the most remarkable sheli mounds in the 
world is found here, being it is said nearly a mile 
long and ten feet in average height. On its wind- 
swept surface innumerable objects have been found, 
exposed during previous hurricanes, with the bodies 
of Indians facing each other, having been buried in 
a sitting position with hands clasped over the head. 
With many remains were buried such persona! effects 
as mortars, ollas, flutes, jewel boxes, charims, flint 
spearheads, and almost every article needed by a 
hunting and fishing people, all formed from shell, bone 
or wood. Fishing lines were made of kelp; sinkers of 
stone with a groove worn around or a hole in the 
center; the hook was of elegant design and bore the 
barb upon the outside. 

One of the greatest curiosities on San Nicolas, after 
all, is the wind. It tosses the sand dunes into the air 
like wraiths and Keeps them continually moving and 
shifting. It has buried a stone house and so threatened 
another that the lone herder on the island often de- 
serts it for shelter among the rocks near the sea-lion 
rookeries, fearing that it will be blown into the sea, 
For two successive years the writer as guest of Com 
modore Burnham, of the Santa Catalina Yacht Club, 
made the attempt to reach this inhospitable island 
The first time the yacht was blown away; the second 
the party was able to land, but owing to the terrific 
wind was glad to leave. Approaching the island pr 
sented a flat and barren appearance, and the yaclit 
finally came to under the lee of strange cliffs that rise 
from the sea, while to the north a long spit of sand ex 
tends to the east. In some places the cliff is worn by 
the combined forces of water and wind into marvelous 
shapes and is everywhere difficult of ascent. Some 
sailors have a superstition that the strange wind that 
blows from the island is from the souls of the natives, 
who resent this intrusion and the robbing of their 
graves, 

The yacht’s party soon had an experience with the 
wind. A black fog cloud came sweeping down over 
the island and the wind biew a hurricane, dissipating 
the fog and blowing until two o’clock in the morning 
The landing was made in a heavy sea—a dangerous 
operation. The single inhabitant, a French herder, 
was standing on the sands, looking a typical Robinson 
Crusoe. He had a big hat strapped on under his 
ehin, an old-fashioned shot gun over his shoulder, a 
eane in his other hand. Two half-breed shepherd 

dogs crouched near 
him. He evidenced 
no desire to hear 
frow the outer world: 
his one wish was for 
beans, which, unfor 
tunately, could not 
He had 
a small fortune at 


be gratified 


hand in the antiqui 
ties which he eould 
pick up, but he was 
undoubtedly loath to 
despoil the graves, 
though not averse to 
pointing out the 
skeletons which had 
been uncovered here 
and there. Every- 
where the wonderful 
evidences of the wind 
were apparent. In 
one canon the writer 
photographed a see- 
tion that seemed 
to have almost been 
earved by Titanic 
hands, There were 
great faces, impossi- 
ble forms of animals 
delicate iacelike 
tracery, all creating 
a weird effect. 
Reaching the sum 
wit after a hard 
elimb over eliffs of 
vellow, blue, white, 
green and other 
shades a mesa was 
found, almost per- 
feectly level, extend- 
ing for five or six 
miles. Not an ob- 
ject broke the level 
that appeared to be 
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covered with small polished pebbles, arranged in 
windrows, that in the gale were blown about and raised 
into the air with the sand cyclone that accompanied 
them. For several miles the barren mesa, from which 
strange cahons reached down to the sea in every direc- 
tion, was followed. One object of the visit was to 
locate the spot where Maria Better Than Nothing lived ; 
the isle of winds was ever 
changing ; Nicholas, it should be mild 
and gentle, but the reality is a veritable fury. 


but it was evident that 


named after St 


The island seemed to be in the grasp of in- 
numerable sand glaciers, which instead of 
moving down moved up and were ever shift- 
ing in the wind. The eafhon in which the 
so-called wild woman is supposed to have 


i A more deserted spot it is 


lived 
difficult to 
ing up from the distant sea and covering 


is visible. 


imagine—a river of sand wind 


evervthing Here and there rise strange 
tree-like shapes that resemble the trunk of 
spectral trees. and which but add to the 


weirdness of the scene 


Every where were evidences of former oceu- 


patiou Some of the party dug into the 
mounds, where curious stone slabs markeu 
perhaps the graves of the ancestors of the 
wild wowan. Pearl fishhooks, bone pipes 
and a flint spearhead were found, standing 
possibly just where they had been left; and 
tons of implements have been taken, from 


f the sand dunes 
eahon a remarkable 
is being worn out by the wind 


the surface « 

In one drapery of 
sandstone 
one with strange 
Every 


In others eaves were found 
hieroglyphies painted on the stone 


here tells of desolation and death: 


with the 


thing 
the sands strewn bones of a lost 


race, the deep canons filling up with the 


deadly sand that conceals the remains of 


unnumbered peopte who lived here in the 
past 
The 
Nicolas 
in winter days and weeks follow when the island is at 
Bat fierce 


winter storms come suddenly, and the island is not in 


wind does not always blow at San 


The summer is the season of winds: 


peave and the sand dunes seem sleeping. 


good favor among the navigators of the Pacific. 
HO 
Color Photegraphy fer Amateurs. 


M. Leon Vidal, the eminent French physicist, whose 
or photography is well known, has recently 
*hotographie Club, of Paris, a new 
method of work to alma- 
states that he has been frequently asked 


work in co 
presented to the 
g which is of great value 
teurs. He 
whether it was possible, by a comparatively easy pro- 
positives on glass in natural colors, 


cess, to obtain 


these being especially interesting for lantern alide pro- 
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mersion of five minutes, agitating from time to time. 
The color-sereens thus formed should be placed quite 
near the sensitive plate during exposure. For the reds 
and yellows, orthochromatic plates may be used, and 
ordinary plates for the violets. After a few trials upon 
colored bands whose tone is clearly defined, such as 
violet, blue, green, ete., the time of exposure through 
each of the screens is determined. 

After having obtained the three negatives of the ob- 
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ject, taken through each of the color-screens, the ob- 
ject is now to obtain a positive image in natural colors 
by placing together three positives which are to be 
made. For this purpose gelatine films are preferable. 
Eastman kodak films may, be used, as they are suffi- 
ciently thin and transparent ; they way also be printed 
through the thickness of the gelatine without losing 
sharpness. 

Sensitizing.—A number of short pieces are cut off the 
roll of film and are then sensitized in a bath of bichro- 
mate of ammonia, 0°75 per cent. The immersion in 
the bath is about two minutes. They are then dried 
in the dark, being pinned against a board. As in this 
process the bromide of silver in the plate is a second- 
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ure in full sunlight varies from fifteen seconds to one 
or two minutes. It is possible, by opening the frame, 
to watch the progress of the image, but it is somewhat 
difficult to estimate in this way the exact amount of 
exposure to give, and the best plan is to use one of the 
well-known exposure meters, such as Warnerck’s. By 
this means one may note the time of exposure of the 
proof which gives the best results, and work accordingly. 
Development.—After exposure to sunlight, which 
may, in fact, be replaced by artificial light, 
the development of the image is proceeded 
with. This consists in washing out the 
| unaffected portions in a hot water bath at 
| 40° to 50° Centigrade; the positives are 
washed until the water shows no more 
traces of silver bromide. To avoid differ- 
ences in the shrinkage, it is preferable to 
treat all the films which are developed at a 
time by water at the same temperature. A 
part of the bromide of silver has now been 
washed out with the soluble portion of the 
gelatine, and it is now necessary to get rid 
of that which is in the parts corresponding 
tothe image. This bromide has been useful 
in making the image more distinctly visible, 
and thus the progress of the development 
may be noted; it is now dissolved out ina 
hypo bath of 15 percent. The film is then 
washed in running water, and dried against 
a board. ; 

Coloring of Positives.—Each of the posi- 
tives is now to be dyed with its appropriate 
color, blue, red, and yellow, before assem- 
bling. To this end it is best to trace upon 
each of the films the letter corresponding to 
its color, before the bromide of silver is 
dissolved out, otherwise, as the films are 
then nearly transparent, it becomes difficult 
to identifythem. |These colors are the com- 
plementary colors of the screens previously 
used; thus the negative taken through the 
red sereen is to be marked blue, that taken 
through the green, red; that of the violet, 
yellow.}] The blue to be used is rather inclined to- 
ward the green than the red; one of the best colors 
to use is.the so-called metyl green, which in reality 
gives a very good blue. For the red, erythrome gives 
fine results; and for the yellow, a mixture of naph- 
thol yellow and eosine yellow is brought up to 
the desired intensity. These colors are all soluble 
in water, and the solutions should be varefally fil- 
tered. The gelatine side of the film is applied to the 
surface of the liquid, and in a few seconds the gelatine 
will absorb the color to the desired degree of intensity. 
This depends, first, upon the degree to which the 
image has been printed, and second, upon the degree 
of saturation of the color bath. With a little practice, 
one soon becomes able to harmonize these two faetors. 

After dyeing the 





jections. M. Vidal has devised a wethod which has _ ary consideration, the operation may be carried on by 
the advantage of sim 

. , ; . lw f P = 3 
plicity, and is easily = Z TI. 


reach of am- | 


within 
ateurs. 

He proposes to give 
sufficient 
any me to 


keden 
S———- 


detaiis to 
enable 
resuits 


obtain good 





by carrying out his 
directions carefully 
It will not be neces 
sary to refer to the 
well-known process 


of obtaining the 


three negatives of 
the object desired, 
one giving the red 
rays, the second the 
green, and the last 
the violet. However, 
it will be useful to 


give the formul# for 
the eolor-screens 
through which each 
of these negatives is 
to be taken. For the 
orange-red, two parts 


of eosine yellow and 


one part nap! thol 
yellow are used, add 
ing the proper quan 
tity of water to give 
a good color For 


the green, two parts 


f suipho-creen and 
me part of naphthol 
yellow are taken, and for the violet two parts of methy- 
line blue and two parts of Paris violet. These solutions 
are to be filtered with care 
A clear gelatine plate is to be dyed in the solution: 


this may easily be obtained by dissolving out the silver 
bromide from an ordinar y plate, then washing well and 
drying 

The plate thue prepared, which should be, of course, 


nearly transparent, is dyed in the color bath by an im- 
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an ordinary lamp, but when the film is dry it should 
not be exposed to daylight before putting into the 
printing frame. 

Exposure.—The film is applied against the negative 
with its gelatine side outward, the light thus passing 
through the negative and through the thickness of the 
film before reaching the bichromated emulsion. As to 
the quality of negatives to be used for this purpose, 
they should be soft rather than too hard. The expos- 


films they are dried 
witbout washing, 
and are then ready 
to be assembled. To 
this end the blue 
film is placed upon 
the yellow, and after 
having matched the 
images as nearly as 
possible, the two 
films are kept to- 
gether by slightly 
giuing the upper 
corners. As soon as 
the glue takes effect, 
the red is put on, 
and held in the same 
way. The value of 
the result is now to 
be seen. If the ex- 
posures and _ color 
baths have been 
made to the proper 
degree, the result 
will be a_ brilliant 
image in natural col- 
ors. If the result is 
defective, it becomes 
easy to find the 
cause. Generally the 
yellow is good, but 
the red or blue may 
be too weak or too 
strong; it is then 
easy to correct this 
by making a new positive to replace one of these, es 
pecially if the exposure meter has been used. 

When the films are good, they may be definitely 
mounted between two glass plates. By making stereo- 
scopic positives by this process, remarkable results of 
relief and color may be obtained. It should be re- 
marked that the colors are likely to fade under the 
action of strong daylight, and should therefore be pro- 
tected. Another point to be observed is that the films 
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are subject to a certain shrinking, and therefore those 
which are to be matched exactly should always be 
worked under the same conditions. 





THE ILLUMINATION OF THE BROOKLYN BRIDGE. 

Electricity played an important part in the recent 
celebration in honor of the homecoming of Adwiral 
George Dewey. Electric signs of all kinds were scat- 
tered throughout the city, and along the water front 
several corporations and private firms went to consid- 
erable expense to provide illuminated signs composed 
of incandescent lamps. The Brooklyn Bridge 
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Venetian blinds do not allow of the graduation, 
which is desirable, of the tone of light which may be 


adjusted with cloth fabric. As is well known, exclu- 
sively red light has been used as a therapeutic agent, 
and apparently with eacouraging results, in measles. 
- 9S 
The Human Body as a Caloric Machine. 

As the efficiency of a steam engine or other ma- 
chine is considered as the relation of the work per- 
formed to the energy supplied to it, it is an interesting 
question to consider the case of the human system, and 


(* ip esd 


\G 
1,094,000 kilogramme-meters, this figure Yepresenting 
the energy developed in the system. 

To find out the average work performed by the in- 
dividual, we may take as an example that of the Aipine 
guide considered by Dupin. The mean weight of this 
man was 70 kilogrammes, the load which he carried 12 
kilogrammes, and the duration of his work 10 hours, 
each hour corresponding to an ascent of 400 meters. 
Accordingly the total work which he performed in that 
tine was 8240010, or 310,000 kilogramme-meters. 
To estimate the efficiency at which this work was per 

formed, it is only necessary to find the ratio 






































was naturally considered as a rare chance for : : seewe between this figure and that of the energy sup- 
illumination on a large scale. This was accom- / eee i UU plied to the body, as above estimated by RUhl- 
, , “ a a : - po “ager 3 
plished by erecting the words ‘“ Welcome : J ys rin Ws mann, or 1,094,000+328,000. This gives us 30 
Dewey ” in incandescent lights. Each letter was v ti per cent as the efficiency of the human motor. 
thirty-six feet in height, and the entire length Obie} oh ur Or, if we wish to admit 25 per cent as a fair 
of the two words was 370 feet. The letter “W” es : SIUM: @ average, it is seen that a man gives only 25 per 
alone contained about 1,100 lights and the total ie tea cent of the total energy produced by the oxi- 
number of lights was 8,000. In addition, both Mol , Ml dation of the aliments, the remaining 75 per 
of the lofty towers were provided with search yyy HHI ts | cent being expended in internal work. This 
lights, and the whole combined with the splen- ie fosesad — efficiency, it may be observed, far surpasses 
did fireworks made a never-to-be-forgotten i | paoee reer AIS oud that of the steam eugine and other similar 
scene. Our line cut shows the method of sus- aeet IG motors, the steam engine giving on an average 
pending! the lamps between the poles. The ] oat : ie iy th only 6 per cent of the energy stored up in the 
poles were placed on the southern roadway PETE) AI combustible. 
and were lashed to the superstructure and aed ela iol) A . ez: | a> > 
were held in position with the aid of wires i} SPY: ts The Man Who Has a Genius for the 
ON 
which acted as guy ropes. The lamps them I SE SD Owe) inopportune, 
. : | ny (. a hl . " r ry 
selves were strung upon wires which were rae ” The following from The New Orleans Times 
i¢ see | . . . . 
stretched between the poles. Before the work 1] ™ z ua “—F = Democrat illustrates the characteristic of per 
was completed it was found that the wind : = - = . sons one is continually meeting. 
caused so much breakage that every lamp had . y \ aw ~“ “There goes a man,” said a Canal Street 
to be anchored in position by the aid of wires ' N NS \ 7 philosopher, *‘ who has made a failure of life in 
which were twisted around the lamps as ‘ ‘ 7 fw» spite of exceptional equipment for success. 
shown in our engraving. The current was il \i He is honest, affable, highly educeted and in- 








dustrious as a beaver. He has no bad habits, 





taken under the roadway by cables and was 
fed to the latter by feed wires suspended be- 
tween the posts at the bottom. Switches were 
provided on the posts to control the lighting. 
The effect of the gigantic letters was most im- 
posing. 
i oe 
The Color of Blinds. 


The remarkable and widely varying proper- 
ties of the elementary colors which compose 
white light suggest that the employment of screens as 
in the blinds placed over our windows should be found- 
ed on a seientific basis, says The London Lancet. Our 
knowledge of the properties of each individual section 
of the spectrum is not exact, but this much we do kuow, 
that the rays of least refrangibility, the red rays, are 
without direct chemical effects, they occur at the heat 
end of the spectrum. On the other hand, the rays of 
the highest refrangibility contain the violet rays which 
chemically are exceedingly active. It is these rays 
which are concerned in photography and doubtless 
also in the great processes of vegetable nutrition and 
growth. The object of blinds is, of course, twofold— 
to keepa room cool and to screen out some of the light, 
so as to avoid the bleaching of coloring materials of the 
earpets and furniture. At the same time sufficient 
light must be admitted so that the oceupant may see 
without = _ difficulty. 
What then is the 
best color for this 
purpose ? Since light 
exerts the peculiar 
action due tothe ac 
tinie rays which ma- 
terially and whole- 
somely affect the 
air of a dwelling 
room care should ob- 
viously be taken not 
to exclude all the 
rays that are so con- 
cerned. Thus ruby 
or orange-red mate- 
rial would be eontra- 
indicated. Abun- 
dance of light is in- 
imical to the life of 
micro-organisms, so 
that a waterial in 
some shape of a com- 
promise should be se- 
lected. The best for 
tl.is purpose is pro- 
bably a delicately 
ocher-colored fabric. 
This would 
part of the active 
light rays, and if of a 
fair thickness t he 
greater part of the 
heat rays, while ad- 
witting sufficient ac- 
tive rays to allow of 
a wholesome effect 
upon the room and 


its surroundings, 


screen 





DETAIL SKETCH SHOWING HOW THE LAMPS ARE CONNECTED. 


to find out what is the relation between the work 
which an average man is capable of performing and 
the aliments which he absorbs. A German savant, 
Riiblmann, has made some important researches in 
this direction. He considers the body as a caloric ma- 
chine, i, e., as a motor in which the energy supplied 
is represented by the heat developed in the combus- 
tion, or rather oxidation, of the carbon and hydrogen 
contained in the aliments. The combustion of 1 kilo- 


‘gramme of carbon develops a quantity of heat equal 


to 8°08 ealories, and that of a kilogramme of hydrogen 
34°56 calories. A man of average strength produces in 
the course of twelve hours the oxidation of 0°252 kilo- 
gramine of carbon and 00156 of hydrogen. From 
this it follows that the heat of alimentation equals 
0°252 x 8°08-+-0°0156 x 34°46, or 25783 calories, correspond- 
ing, according to the mechanical theory of heat, to 
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and I couldn’t namea man in New Orleans whi 
possesses a kindlier disposition, yet he is con 
tinually out of a job and is studiously avoided 
by everybody who knows him. The wysteri 
ous part of it is that nobody can tell you just 
why, and the poor fellow doesn’t understand it 
himself. He is beginning to think that some- 
body has worked a rabbit's foot on him, but the 
secret is really this : He has a genius for the in- 
opportune. By some malign freak of fate he al- 
ways says and does the wrong thing at thc wrong time. 
It is not lack of tact; it is destiny. For exampie, I like 
him, but he never called on me in his life that his visit 
wasn’t highly unwelcome. He is morally certain to 
drop in just in time to catch one doing something fool- 
ish or discreditable, and you know how we hate the 
our follies. He made a 
he happened to 


innocent chance witness of 
mortal enemy of Col, — 
walk into his office while the old man was dyeing his 
mustache. He chanced on a certain prominent lawyer 
smirking before a wirror, rehearsing an impromptu 
after-dinner speech, and the prominent lawyer got 
even by knocking him out of a valuable contract. 
Those are two cases out of dozens. He never gossips 
or tattles, but the mere fact that he has seen things he 
oughtn’t to see and heard things he oughtn’t to hear 
auakes his very preseuce embarrassing to tie other fel- 
lows. It’s most 1 


because 


fortunate, and al! 


fate. If he were in 
troduced to a wan 
whose 


had 


grandfather 


been hanyed, 


he’d be absolutely 
certain to begin 
talking about rope 
inside of two min- 


As I said be 
fore, he has a genius 
for the inopportune. 
My wife ioathes him 
because her false 
frizzes blew off on 
the street 
and landed on top 
of his umbrella. He 


utes. 


oue day 


had nothing wiat 
ever to do with eith 
er the frizzes or the 
elements, but now | 
can’t ask him to my 
house. Terrible to 
be under such a 
curse, isn’t it?” 
w+ -@ oe --- 
OWING to the 
high 
per, the 
postal authorities of 


price of cop 
imperial 


Germany propose 
to re place it for 
telephonic purposes 
with aluminum 
wire or iron wire 
coated with cop- 


per. 
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Ratlroads in Africa, 

Railroads in Africa are discussed at considerable 
length in a monograph entitled Commercial Africa in 
1899, just prepared by the Treasury Bureau of Statis- 
ties. It shows that the railways now in operation or 
under actual construction are nearly 10,000 miles in 
extent, that about of the distance from 
‘Cape to Cairo” has already been spanned by rail- 
way lines which are being extended from the northern 
and southern extremities of the continent toward the 
equator, where they are expected to meet early in the 
Already railroads run northwardly 
1,400 mi'es and southward 


two-fifths 


twentieth century 
from Cape Colony about 
from Cairo about 1,100 miles, thas making 2,500 miles 
of the Cape to Cairo railroad complete, the intermedi- 
8.000 miles. Mr. Rhodes, 


whose recent visit to England and Germany in the in 


ate distance being about 


terest of the proposed through line from the Cape to 
Cairo is a matter of record, and whose visit to Germany 
was made necessary by the fact that in order to pass 
British territory to the 
German or Belgian 
that the through 
1910. It may rea- 
railway line 


from the southern chain of 


northern chain, he must cross 


territory, is reported as confident 
line will be completed by the vear 
sonably be assumed that a continuous 
from the southern to the northern end of Africa will be 
in Operation in the early vears of the twentieth cen- 
tury. Toward this line, present and prospective, which 
is to stretch through the eastern part of the continent, 
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ultimate purpose of connecting navigation on these 
two streams. In the Congo Free State, a railway con- 
nects the Upper Congo with the Lower Congo around 
Livingstone Falls; in Portuguese Angola, a road ex- 
tends eastwardly from Loanda, the capital, a consid- 
erable distance, and others are projected from Ben- 
guela and Mossamedes with the ultimate purpose of 
connecting with the “Cape to Cairo” road and join- 
ing with the lines from Portuguese East Africa, which 
also touch that road, thus making a transcontinental 
line from east to west, with Portuguese territory at 
either terminus. Further south on the western coast, 
the Germans have projected a road from Walfisch Bay 
to Windhoek, the capital of German Southwest Africa, 
and this will probably be extended eastwardly until 
it conneets with the great transcontinental line from 
Cape to Cairo, which is thus to form the great nerve 
center of the system, to be contributed to and sup- 
ported by these branches connecting it with either 
coast. Another magnificent railway project, which 
was some years ago suggested by Monsieur Leroy 
Boileau, has been recently revived, being no less than 
an east and west transcontinental line through the 
Soudan region, connecting the Senegal and Niger 
countries on the west with the Nile Valley and Red 
Sea on the east and penetrating a densely populated 
and extremely productive region of which less is now 
known, perhaps, than of any other part of Africa. 

At the north, numerous lines skirt the Mediterranean 
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Straits. Half a mile off four similar poles were erected, 
and half a mile further on is a high pole supporting a 
coil of wire, one end being anchored in deep water. 
Between these points he bas succeeded in transmitting 
the sound of a succession of taps. These taps were 
made with the view of sending messages by the Morse 
code. They were heard at the receiving station by 
placing a special telephone to the ear. The system is 
more rapid than that of Marconi, but the sounds are 
not as distinct as they might be. Asa matter of fact, 
it is not telephony at all, but a system of telegraphy in 
which a telephone is used as a receiver. 


ee 


The Current Supplement, 

The current SUPPLEMENT, No. 1240, is of unusual 
interest. It is one of the best numbers we have ever 
published. The first article is devoted to the ‘* Steam 
Yacht ‘ Josephine,’” which describes and illustrates in 
great detail the latest and one of the most palatial 
yachts ever constructed. ‘‘ Electrical Manipulation of 
Theatrical Machinery ” describes the system which is 
also referred to in the present issue of the SCIENTIFIC 
AMERICAN. ‘The Works of the Diamond Match 
Company, Limited,” describes the beautiful and com- 
plicated machinery used in making the boxes and the 
matches. ‘‘An Automobile Street Sweeper and 
Sprinkler for Use in Paris” is also, deseribed and illus- 
“The Lewur” is the subject of afull page en- 

A highly important paper is ‘*‘ Advance in 


trated. 


make 


graving. 


lateral lines from either coast are beginning to 


their way. A line has already been constructed from 
Natal on the southeast coast, another from Louronco 
the gold and 


Portu 


Marques in Portuguese territory and 


diamond fieids, another from Beira, also in 
guese territory, but considerably farther north, and des 
tined to extend to Salisbury in Rhodesia, where it will 
form a janetion with the road ; still 

other is projected from Zanzibar to Lake Victoria 
with the 
another line is under actual 
coustraction Pangani just north of 
both of these being in German East Africa: 
north west wardly 
toward Lake 


Cape to Cairo 


Nvanza, to connect probably at Tabera 


transeontinental line: 
westward from 
Zanzibar 
another line is being eonstructed 
British territory, 


from Mombasa, in 


Vietoria Nyanza, and is completed more than half 


coast, especially in the Freneh territory of Algeria 
and in Tunis, where the length ofrailway is, in round 
numbers, 2,250 miles, while the Egyptian railroads are, 
including those under construction, about 1,500 miles 
in length. Those of Cape Colony and Natal are nearly 
3,000 miles, and those of Portuguese East Africa and 
the South African Republic, another thousand. Tak- 
ing into consideration all of the roads now constructed 
or under actual construction, their total length reaches 
nearly 10,000 miles, while there seems every reason to 
believe that the great through system connecting the 
rapidly developing mining regions of South Africa 


Measuring ar 


published in 


and Mileston 


reau” is by I 


with the north of the continent and with Europe will — = | 


jamin F. Sharpe, M.A. 
engravings showing the apparatus and some of the re- 


sults obtained. 


1d Photographing Sounds,” by Prof. Ben- 
This article is illustrated with 


The first installation of this article is 


this issue, ** The Literature and Legends 


of the Philippines” is by Margherita Arlina Hamm. 
“The Poisons of the Eighteenth Century ” is an arti- 
ele giving much curious information. 


**Roman Roads 
es in Asia Minor” is a most attractive arti- 


ele. ‘International Cloud Work of the Weather Bu- 


*rof. Frank H. Bigelow. 








soon be pushed to aconsummation. A large propor- 
tion of the railways thus far constructed are owned by 
the several colonies or states which they traverse, 
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RECENTLY PATENTED INVENTIONS 
Agricultural Implements. 


MARKER ATTACHMENT FOR PLANTERS 
Jous Graour, Troy Grove, Dl The invention re- 


is located, 


lates particularly to means for changing the gage or 


marker for corn-planters, an 1 provides a simple evyetem read and copied. 


of levers which will enable the driver, without leaving 
hie seat, to ralee the runner of the marker out of the 


r marker to the right or left 


leaf halance- books, 
ground, te throw the gag 


required, and simettaneously to raise the shovels or , De " 

wy nt . 

tivator-wheelse. The marke: can also be held upright ee, auars. 
readily dropped to the side The check or guide- 


figures or writing from the under side of a page of a book changes, The essential features are found in two mem- 
to the upper side, or to the upper side of any page without 
turning the leaf apon which the matter to be transferred 
The invention employs mirrors so arranged | engagement with the pivot-member. 
that the writing on the ander side of a leaf will be re- | 
flected in such a manner that the matter may be correctly 
The device, it is claimed, is as conve- 
nient and time-saving as any of the folding or creased | which a back and a seat have swinging connection. A 


STOCK AND DIE 
The invention provides a screw-cut- | seat with the back. Chairs thus constructed are of par- 
ting stock and die, the jaws being separable from each | ticular service in churches, theaters, and places where it 





bers, one of which forms a pivot for the couphng and 
the other of which is resilient and carries a keeper for 





FOLDING SEAT.—Georee P, Street, Sr., Elk- 
|} ton, and Benzamin H. Coursey, Sharon Grove, Ky. 
The seat or chair comprises side frames with one of 


spring is provided for swinging the back, and a pin on the 
Hane O. Nienstaept, Copen- back engages an inclined lug, on the seat to swing the 


t mantpulate the marker is dis 
ecessity of paesing the reins over 


usualiy employe 
rded, and those the 1 
the rope at each change of gage is obviated 


pens | 


| 
inventions, 
INDICATOR Ep- 


By the laws of vwi- | 


Miscellancous 
WEIGHT AND PRESSURE 
warn Motianvey. Bellefonte. Pu 


brutiot a etring of ribbon onoder tension will have a 


fundamental rate of vibrator motion varying with 
the «tretching force applied to it, The inventor has 


applied thix principle to ecale-hbeamse te indicate the 
weight and preseare of loads The device ix partic u- 
lariy adapted for weighing 
distance from the office 
By the use of thie invention the weighing of loads on 
wmed at one office. The 


weight of an object, it should be obeerved, may be de. 


various scales may be perf 


termined without the uee of movable weights on the scale- 


bean 
ATTACHMENT FOR BASS DRUMS.—Cuanres E. 
Rexep, Blmwoorl, til The object of this invention is to 


provide a device to prevent a drum from creeping. The 


attachment consists of an adjustable body at the end 
portions of which are gripping-arms extending beyond 
the heads of the drom when the body is attached to the 
rim. The gripping-arcw engage with the rear of th 
drummer's limbs, thee effectualiy preventing the dram 
from moving. These gripping-armes will not interfere 
in any manner with the wu f the dram, and the at- 


tochment need not be removed, 


CLAY-SCREENER.—Epwargp 8. and Hewany A 
taper, Coplay, Penn The clay-sifter comprises a 
yiinder compose | of a seres of rings, the outer surfaces 


of which are engaged by three triangularly-dieposed 


ehafte having spacing-collara between the rings. The 


shafte are provided with rotative connections Peneath 
the cylinder a shaft extends on which disks are monnted 


having arms entering the slots between the rings. The 


clay is broten up by the armeof the disks. the finer | 


particl-s passing between the rings, and the grave! and 
hard lumps being diecharged at the other end of the 
cylinder 


DEVICE FOR ASSISTING IN TRANSFERRING 
ENTRIES.—Trowas B. Pascuart, Searcy, Ark. This 
invention provites a device designed to assist In copying | 





1) on scales at some 
in which the weight i# recorded. | the heated air. 


| other by the rotation of two lock-nuts, so that the re- 


turn movement of the tool to ite initial position can be 
rapidly effected By the employment of a rotating 
guide-disk, the operator is spared the inconvenience of 
actuating several loose parte when adjusting a new 
guide-hole. 

HOT-AIR FURNACE.--Geoner W. Miskiwen, Jr., | 
Newcomerstown, Ohio. The furnace ix intended for use 
in heating buildings, and comprises, essentially. a cylin- | 
drieal shell divided into two parts by a partition and | 
provided with a grate in one end, the whole being sur- 
rounded by an air-heating chamber having supply and de- 
livery pipes for conducting air. The device is so con- 
structed that the geses of combustion cantot mingle with 


DOOR-SECURER.—O se Kure, Chehalis, Wash. To 
provide a device for the use of travelers in locking the 
doors of rooms in hotels, is the purpose of this inven- 
tion. The device comprises a body having a recess ex- 

| tended a portion of its length, to which body plates are 
pivoted adapted to fold into the recess. A locking-bar 
| is pivoted to the body and has a notch and a head por- 
tion for engaging a rearward extension of the outer 
plate, when the device is folded. The plate holds the 
body in position, and the plate and body hold the lock- 


| shoulders upon opposite sides, 


is desired to clear a room of an audience quickly. 


LOCK FOR GAS-KEYS Henry A. STvarr, 
Brooklyn, New York city. This lock for gas-keys and 
similar cocks comprises a valve-casing having stops or 
A plug valve or key fits 
the casing and is formed with a hole in which one end of 
of a spring enters, the other end bearing yieldingly 
against the opposite side of the cock, The two ends are 
adapted to engage opposite shoulders upon the casing to 
hold the key closed against accidental turning. 

SELF-LIGHTING DEVICE FOR GAS-BURNERS. 

Ernst Wiese, Berlin, Germany. The piece of spongy 
platina applied to the tops of gas-burner chimneys is 
soon spoiled by the products of combustion. To correct 
this fault the inventor provides a hole in a cap placed 
at a certain height above the chimney-top to allow the 
gas to pass through and reach the spongy platina above 
the hole in order to be thereby ignited, A clack-valve 
pivoted at the bottom of the cap to leave the hole 
open until the gas is turned on and lighted is ar- 
ranged for closing the whole when acted upon by the 
rising co™mbuation-products after ignition, so as to lead 
off the com!ustion-products along the bottom of the 
cap to the outside, thus preserving the spongy platina. 





ing-bar in place with the head against the door to pre- 
vent the opening thereof. 
HIGH-EXPLOSIVE SHELL. — Gusert Janep, 
Prairie City, Il. The hollow body of the shell has | 
;coniform head. A perforated and threaded coupling- 
| plag engages the body and head at opposing ends. These 
parts are connected with a perforated compression. block 
having ite rear end cupped to form a valve-seat. A coni- 
form valve has a hollow stem slidable through the com- 
pression-block, and a plunger-tabe slides in the valve. 
stem and is adapted to detonate the nitroglycerin in the 
| body, when the tatie is forcibly driven back. The shell 
can be exploded by impact or time-fuse only after being 
fired from a gun. 


THILL-COUPLING.—Atsert H. Forsyrue, Sar- 
coxle, Mo. This invention provides a clamp or locking 
| device for connecting the clip with the thill or pole 
irons or thill or pole couplings, only two parte being 
needed. The clamp has no nuts and can be speedily 
attached to or detached from the parts to be united, and 





used for connections of the ordinary type without any 


SELF-ADJUSTING DRYING RACK.—Josern H. 
Beauuiev, Waterbury, Conn, This rack for holding 
photographe to be dried, comprises a frame having longi- 
tudinal bars separated to form a slot between them, 
upon which bars, crose-slats rest. The central slat is 
secured to the frame, and the other slate have holes 
through which guide-rods pass. The «lates are held to- 
ward the center with an even prossure by means of a 
spring band, so that the cards are properly supported be- 
tween adjacent slata. 

DEVICE FOR PREVENTING SEA-SICKNESS, - 
CarLo Caiano, Turin, Italy. In the opinion of this 
inventor, sea-sickness is a reflex phenomenon, resulting 
from acute stimulation of the celiac or stomachic plexus, 
and he has found that, properly directed pressure upon 
this nerve-center. will prevent or cure sea-sickners. To 
effect this compression he employs a belt of peculiar con- 
struction which is to be worn about the body. 


WIRE-TIGHTENER.--Lovurs H. Cryvnorwe, Mound 
City. 8. D. The tightener embodies a holder adapted 
removably to carry a twisting bar, having near one end 





two bits capable of gripping the wire and having at the 
other end a hook serving to engage the wire when it 
has been twisted around the bits and to keep the wire 
taut. Each holder is provided with a number of bars. 


PERPETUAL CALENDAR FOR PENCIL-CASES, 
WALKING-STICKS, ETC.—James T. Draper, Pin- 
gelly, Western Australia. This invention consists in the 
arrangement of the names of the months, days of the 
week, and the days of the month upon three separate 
cylindrical surfaces capable of being moved relatively 
against one another. The names and numbers are so 
arranged that future or past dates can readily be ascer- 
tained. 

SASH AND BLIND LOCK.—Epwarp J. Drex.er, 
Paterson, N. J. The present invention is concerned 
with improvements in locking-devices for the meeting- 
rails of window-sashes and biinds or shutters; and the 
object is to provide a simple device by means of which 
the two sashes when closed may be effectually locked 
together and at the same time lock the outside blind, 
The essential features are found in a staple screwed in 
the blind and adapted to engage nook on the window- 
fastener. 

AUTOMATIC DEAD-LATCH LOCK, — Cuarues 
Backer, 1742 Lexington Avenue, Manhattan, New 
York city. In d-ad-latch locks it is customary to pro- 
vide a detent which drops behind some portion of the 
bolt to prevent its withdraws! after the door is closed, 
except by a key. This invention provides a pecuhar 
construction and ar;angemeni of the parts of a lock of 
this kind. which may be set into operative engagement 
by the departing pereon, thus rendering the locking- 
deteut automatic, locking the latch as each person goes 
out, and yet permitting the door to be opened with a 
latch-key. 


ICE-CUTTER.—Georee A. Ames, Norwich, Vt. The 
ice-cutter consists principally of a sled which is drawn 
over the surface of the ice and which carries besides a 
transverse shaft upon which are mounted toothed power 
wheels, a circular saw mounted in a swinging frame and 
connected by suitable mechanism with the power-wheels 
by which it ie rotated. With this device it is possivle to 
cut the ice the desired depth at_one operation, thus 
saving much time in harvesting the ice, 


DRAFT-APPLIANCE.—Groror N. Farnsworrta, 
Grimes, Cal. The appliance is provided with a spreader- 
bar adapted for attachment to singletrees, with which 
spreader-bar stretcher-chains are connected, each having 
a bar upon which a roller turns. The bars are adapted for 
attachment to a fifth-chain ring. Should the feet of the 
animals pass over the chains, they will be turned out 
naturally, the rollers striking the misplaced feet and 
causing them to be lifted. Thus the present necessity of 
stopping the team and removing the feet of the animal 
is obviated, 


CUPEL-COOLER FOR ASSAY-FURNACES,.—Wrt- 
Liam D. Lonawoop, Deadwood, 8. D. In assaying, it 
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is customary to place crucibles in the muffle, back of the 
cupels, to keep them and the metal safficiently cool for 
cupeidation; but the placing and adjustment of such 
crucibies requires a great expense of time and labor, 
which it is the purpose of this invention to obviate. A 
draft-partition is employed, having transverse draft- 
openings, one for each cupel, the bottom wall of the 
opening being below the top of the cupel in front of the 
opening. A tile-cover is employed, the ends of which 
project over the cupels and shield them from the heat in 
the back of the muffle and allow the cool air to collect 
and pass through the partition openings. 

ORE-SEPARATOR.—WituiamM Hooper, Ticondero- 
ya, N.Y. This device is designed to separate gold from 
sand or gravel without the use of water. A flexible bed 
is secured to an inclined frame and is inclined down to 
the sides. A series of separating-stripe on the upper 
surface of the bed form channels to receive the heavier 
particles and direct them to the outer ends of the strips. 
Plates extending longitudinally of the bed at each side 
and above the strips form a central conduit. A second 
series of separator-strips of greater width than the first 
serve to direct the sand or tailings from each side of the 
bed to the central conduit. 

REIN-SUPPORT.—Joun G. RyckMAN, Knappa, Ore. 
To the bridle a strap is secured by one end, the other end 
being attached to the hames. A ring is secured to the 
central portion of the strap; and through the ring the 
driving-rein passes, whereby a support for the rein will be 
provided a short distance from and in front of the hames. 
The attachment does not in any way interfere with the 
action of the reins upon a bit and renders it well nigh 
impossible for the reins to become entangled with or 
pass under the pole or tongue of the vehicle. The rein- 
guard is adjustable to any size harness an! contains no 
spriogs or bars to injure the horse. 

EGG-SEPARATOR, — Joun A. Burns, Woodbine, 
Iowa. Itis the object of this invention to provide an 
apparatus for separating eygs from the filling material — 
bran, oats, etc —in which they are packed and shipped. 
The egg-separator has a hopper and a rocking cradle 
with a semicircular reticulated bottom. A slidable egg- 
holder having a semicircular form is fitted in the cradle. 
In separating eggs, a woven wire cover is drawn over the 
cradle and egg-box, to hold the eggs while the box is be- 
ing inverted, the slidable holder being adjusted to pre- 
vent the spreading of the eggs. The filling passes 
through to the hopper and is discharged. 


GASOMETER.—Wit.1aM F. Cooren, Meriden, Conn. 
The inventor of this gasometer has sought to dispense 
with the usual water-seul and to give the bell a larger 
range of movement to adapt it for acetylene generators. 
The invention consists in the special arrangement of two 
receptacles which telescope or nest, one within the 
other, and a peculiar connecting-skirt of impervious 
elastic material connecting the edges of the two mem- 
bers of the gasometer and forming an annular sheath 
in which the gas is contained in the form of an annular 
film. 

BARREL-SHIELD.—WutttamM A. Frasier, Guthrie, 
Oklahoma Territory. To provide a cover for barrels 
such as are used in grocery stores, the inventor has de- 
vised a shield of tin, zinc, sheet-iron, paper, or other 
suitable material, plated or japanned in colors and let- 
tered to indicate the contents of the barrel, 


CHOKE-BORE ATTACHMENT FOR GUNS.—Ran 
poten P. Cory, St. Louis, Mo. This device is an im- 
provement on a choke-attachmeut patented by the same 
inventor; and the present invention provides a means 
whereby the fastening strain in securing the choke at 
tachment to the gun-barrel is exerted in lines parallel 
with the axis of the barrel and choke-section. To the 
choke-section links are pivoted, provided with Jatch- 
devices, the links being adjusted at their pivotal connec- 
tion with the choke-section by set-screws. In latched 
position the parts lie parallel with the length of the 
choke-section, so that the strains are not torsional but 
are exerted in straight lines. 

SASH-HOLDER.—Scorr A. Morrow and Jarret C. 
Hatcom, Commerce, Tex. In suitable recesses in the 
stiles of a sash, springs are held so that they will extend 
in a direction away from the stile and at an oblique 
angle to the side edges of the stiles. Friction-rollers on 
the free ends of the springs engage the guide-strip with 
their peripheries and the window-frame with their side 
faces. The holder acts as a guard against the admission 
of dust, air, or rain, and is hence particularly applicable 
to railway-cars, 

FOLDING COT,—James H. Martinpate, Fort 
Worth, Tex. The object of the invention is to improve 
the corner irons or brackets connecting the end and side 
bars and the legs, so that these parts will be rigidly held 
in their operative position. Th: frame is so constructed 
that the lezs may be folded inwardly into longitadinal 


SOMETHING TO REMEMBER. 

Some of the simplest things in the world are the 
most efficacious. Now, for instance, if you are 
afraid of lightning, here's a very simple safeguard 
to remember—simply put on your rubbers and 
then stand up so that your clothes won't touch 
anywhere. Whether you're indoors or out of 
doors you're perfectly safe, for rubber is a non- 
conductor and you are completely insulated. This 
is worth remembering. 
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new or 2d-hand. Write for list. Wiliis Shaw, Chicago. 
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The best book for electricians and beginners in elec- 
tricity is ** Experimental Science,” by Geo. M. Hopkins. 
By mail, #. Munn & Co., publishers, 361 Broadway, N. Y. 


t?™ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 
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HINTS TU CORRESI’ONDENTS. 


Names and Address must accompany al) letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or angwers should 
give date of paper and page or number of question 

tmquiries not answered in reasonable time should 

» repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to ail either by letter 
or in this Gepartment. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

~~ “referred to promptly supplied on receipt of 


Winerals sent for examination should be distinctly 
marked or labeled. 

(7726) H. P. W. asks: Which will stand 
the heaviest current of electricity, silver, platinum, or 
Mushet steel, without fusing or burning up? A, Pla- 
tinum has the highest melting point of any of the metals 
ordinarily used in electrical work. It will therefore 
carry the heaviest current without melting, the wires 
being of the same size, 


(7797 


(7727) W. R M. asks the use of and mar- 
ket value of columbium, niobium, or titanium minerals. 
A. The cost of niobium or columbium, as it is sometimes 
called, is $7.50 for a 15 grain phial. Titanium costs $2.50 
for a 15 grain phial. 


(7728) C. G. writes: 1. I have a small 
motor which runs fairly well, but as a dynamo it will 
give no current atall. Could you tell me why it will 
not generate a current? A. The reason your small mo- 
tor will not generate current when run as a dynamo is 
that its current is too weak to magnetize the fields. 
This is usually the case with such motors, They were 
not designed for generators. 2. Explain why a deal is 











alinement with each other upon the under sides of its 
end bars; and the removable side bars are formed in two | 
hinged parts of equat length with each section of abour 
the length of the end bars, so that when the side bers 
are removed, folded, and laid paralle! with the end bars | 
an the legs folded upon the end bars, the cot may be | 
roiled up into a compact roll just the length of the end | 
bars. 





Designs, 

BADGE. — Hermann Scuaerrer, Brooklyn, New 
York city. The leading feature of the design consists of | 
a buet pictare of Dewey surrounded by a wreath, at the 
lower portion of which is a spread-eagle, anchor-arms, 
and two crossed cannon. 

DOOR OR WINDOW SECURER.—Georesr E. Joun- 
son, Brooklyn, New York city. The device is designed | 
to be inserted between the jamb and door or between 
the sash and frame to prevent the door or window from 
being opened on the outside. The securer can be carried 
in the pocket and is of special service in hotel-rooms and 
the hke 


MONUMENT.—Joserpn Ossona, Barre, Vt. Upon 
the monument are represented a broken plant and a 


worm at the point of fracture as if the plant had been 
eaten through. 


Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten centa each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





| easily. 


strouger on its edge than on its flat, A. Your second 
question regarding the strength of a deal is not easily 
answered in a few words. Imagine a stick 2x10 inches 
on edge, one end fastened in a wall from which the stick 
projects horizontally with a weight hung from the outer 
end. The upper half of the stick will be stretched by 
the bending due to the weight, while the lower half will 
be compressed by it. The leverage of this bending is 
half the height of the stick, or5inches. If the stick 
were placed on its side instead of on its edge, the lev- 
erage of bending would be but one inch under the same 
circumstances, and the stick would bend much more | 
You will find this fully demonstrated in any 
book on the strength of materials, 


(7729) C. F. T. writes: I write to ask 
if in your opinion lightning rods are any protection to 
buildings. A. We are very certain that lightning rods 
when properly pat up are a great protection to any build- 
ing. They do their work in protecting the building from 
being struck quite as much as in carrying off the elec- 
tricity when the building is not strack. For this silent 
service the rod gets very little credit. 


(7730) M. C. W. asks: What is the best 
solder for to stop a leak in ammonia coils, something that 
ammonia will not affect. A. Pure tin is the only solder 
suitable for ammonia joints, It is in general use. 


(7731) R. M. asks how ean 1 oxidize 
braas and copper. A. 1. Dissolve sufficient platinum in 
aqua regia, and carefully evaporate the resulting solution 
(platinum chloride) to drynees, The dried mass may 














then be dissolved in alcohol, ether, or water, according 
tothe effect which it is desired to produce, a slightly 
different effect being produced by each of the solu- 
tions. Apply the solution of platinum with a camel's 
hair brush, and repeat the operation as often as may be 
necessary to increase the depth of tone. A single appli- 
cation is frequently sufficient. ‘The ethereal or alcoholic 
solution of platinum must be kept in a well stoppered 
bottle, and in a cool place. The aqueous solution of pla- 
tinam should be applied hot, 2. Oxidizing Copper and 
Brass.—Immerse the articles in a solution of 2 ounces 
iron nitrate and 2 ounces sodium hyposu!phite to 1 pint 
of water, until the desired shade of oxidation is acquired, 
then wash, dry, and brush. 





NEW BOOKS, ETC. 


THE PSYCHOLOGY OF REASONING. Based 
on Experimental Researches # Hyp- 
notism. By Alfred Binet. Chicago: 
The Open Court Publishing Com- 
pany. 1899. Pp. 188. Price 75 cents. 


The publishers have done a signal service in translat- 
ing the works of Binet and other great peychologists and 
sending them out in cheap form. We feel sure that this 
book will appeal to a large number of our readers who 
are interested in both psychology and hypnotism. 


THE SALMON AND SALMON f’ISHERIES 
OF ALASKA. Report of the Opera- 
tions of the United States Fish Com- 
mission Steamer ‘‘ Albatross,” for the 
Year ending June 30, 1899. By Com- 
mander Jefferson F. Moser, U. 8. 
Washington: Government Printing 
Office. 1899. Pp. 178. 








Bricks in manufacteriog same, apparatus for 
Zz 


handlin ey oe 
Bridge, bascule lift, J. P. Cowling. .......-...+--+++- 633,811 
Brush for doorways, automatic fly, J. R. Hout. 635,591 
Burner. See Oil burner. Vapor burner. 
Butter moulder and cntter, L. Linkiewicz......... (35.865 


Button, F. Clar . BATR 
Button, F. G. Neubert. . 3.388 
Button fastener, A. H. Lobse. . s<qusteen . 63,988 
Buttonhole moistener D. F. wiey... wea cepnounil 4 
Cabinet, kitchen, A. A, Cushman. .........-.0s.00 
Cabinet, kitchen, D. Pierce. . 
Calcining furnace, C. M. Alien...... 
Can. See Oil can. Selt Saree can. 
Can filler, J. F. coe 












Candle nestor. R. F. Perkins tk 
Car cou ing ungouplin = ice, W. L. Park et al. 633.7 
Car fen os 


Car heat ig and ventilating “apparatus, co c 


. Bao 


Car Treplacer. A.L.¢ spr 





. i) 
os a 6 


Car safety bridge. railway. W. R. Connei! 
Car_ street indicating device, street, Squire & 
BMOWIRB. 0.0.0 vccccccescccsccers +c ssrecssees . 633,623 


Cars, advertising street annuceiator for, P. H. 
PPORTIATONG. 65 050 ccccrerevccessccsecccesee ~- +» 633,008 
Carbureter, explosive quaine, H. BE. Casgrain. ciade 633.800 





Carriage, child's, W. Diemer....... 0. ..s..ececeee 633,817 
Carriage, motor, A. C. Stewart eene s GRE 
Carriage stop or brake, child's, LE Osgood page 635,767 
Carton folding and setting up machine, Doble & 
cata nnpuninevesenvbeees coapsnekves Socenscos . 633,953 
Case. See File case. King case. 
Cash register and recorder, J. A. Hoff............« =. or 
Caster socket peter. L. B. Denton........ os ¥+ende 
Coment, J. C. BOUATS. ......00cccrcrsecerecevees oeeres eho 
Chain, drive, Db J. ‘Sheldrick corccecocoveceses 633,738 
Chair. See Rocking chair. 
Chater, DD. J. BAMGIOW. ...0-.csccccccccescesescooege 633,48 


( manne flap laying and bottom cleaning mac hine, 


Bi Ss cc cccenesccecccaccessecéseocace 633 836 

Cc hee k hook, J. A. Lowe....... .. +e O33,765 
Checking and auditing earnings ‘of ssenger 

trains, art of and means for, O. L. Miles. . 633,608 


Chopper. See Cotton chopper. 

Churn, A. R. Anderson beagage ceeesees -« 

Cigar bundling device, T. M. Wilson. 

Cigar making machine, J. W. Dunn. Be 

Cigar wrappers ——4 binders, machine fore utting “ 
out, 

Cc ixarette ‘mowthples es, ‘machine for itiserting, ai 





Like all publicatious of the United States Cx ission 
of Fish and Fisheries, it is a most interesting volume, 
and is freely iljustrated with half-tone engravings. The 
salmon fisheries have obtained such enormous propor- 
tions that the commission is wise in bringing out a mon- 
ograph on the snbject with is exhaustive and import- 
ant. 


THE SOLUBLE FERMENTS AND FERMEN- 
TATION, od J. Reynolds Green, Se. D., 


F.R.8. Cambridge: The University 
Press. American Publishers: The 
Macmillan Company. 1899. Pp. 480. 


Price, 

Various problems connected with the phenomena of 
fermentation have received remarkable attention during 
the past few years by many investigators, and the present 
volume puts in a compact form all the results which 
have been obtained up to the present time, and it isa 
remarkably valuable book, and had been needed for some 
time. The very latest discoveries, such as that of Biich- 
ner, of Zymose, are fully noted. Fortunately, there is 
an index, and had the book been made without this 
index, it would have been seriously injured. 


Sasous’ ANNUAL AND ANALYTICAL Cy- 
CLOPEDIA OF PRACTICAL MEDICINE. 
Vols. 11. and III By Charles E. 
de M. Sajous, M.D., and one hun- 
dred associate editors, Each volume 
600 pages. Philadelphia, New York 
and Chieago: The F. A. Davis Com- 
pany. 1899. Price $5. 

Very clearly and concisely written, giving a digest of 
the latest and best facts bearing on the several subjects 
treated of. Volume II. covers notes between “* Bromide 
of Ethyl” and * Diphtheria.” Volume III. “ Disloca 
tions * to “ Infantile Myxeedema.” A book invaluable 
for physicians. 





TO INVENTORS. 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurimg patents everywhere 

A synopsis of the patent laws of the United States and 
all ooen countries may be had on application, and per- 
sons contemplating the securing of patents, either at 


home or abroad, are invited to write to this office for | 


prices, which are low, in accordance with the times and 








our extensive facilities for conducting the business, | 


Address MUNN & CO., office SCIENTIFIC AMERICAN, 
651 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


SEPTEMBER 26, 1899. 
AND EACH BEARING THAT DATE, 


[See note at end of list about cupies of these pacents.| 











AGhesive, G. 3. GrWemGleP, «.00rccsccccsccccscocess « OBS 
Advertising apparatus, |. MacFarland... ........ 
Advertising sample oser, bb. C, saechen.. 9 
Air drill, A. P. Schmuck ..» 633,661 
Alkaline silicate, making soluble, 'F. Henkel... 633,341 
Alloy, W. Van Wart et >. poweecnccccececescccecoesens 63,743 
Auger. earth, C. Densmor 633,574 
Bacillus eresvences. leeeentatng’ ‘preparations 






i. Uh i, octneniicsen 5%, 2 5en0kePnaies oe 633,867 
Back pedaling brake, McAnulty & van den 
Berghe che eeheGs bababeee sscos » GRD 
see Feed . Letter carrier's bag. 
Bait, artificial. 2 5 0 Re rere 3.1% 
















»wpipe, T. G. Lewis ..... 
brace, J. H. Kellogg... 
See Watertube boiler. 


: i CT ciceadhin ecccnsnc ce sseosesenceed (3,853 
clipper. pneumatic stay. A. Helwig. . B58 
spring key threadless, T.C. Hackett......... 633,719 
5 suppert and holder, revolving, J. H. Pur- ans 





Boot “cleane®. E. Shaw gee 78 
Boots, ete.. i chante 4 or sine a V. Bergman... 683,947 
Box. See Feed box. box. Hat box. 

Strip holding and exhibitions box. 
Box fastener. i ES cbdcucs -covecvctececeses +» 633,806 
Brace. See y brace. 
Bracket. See Lamp shelf bracket. 
Brake. See Back ling brake. 





¥: 


Baling press, cotton, a ‘ 
| Ballast device, J. P. Pool. ; 
Bark cutting and reducing machine, 3.6 Hag- 
erty Lae chdnbeseadbesen tooccddesenstegee M6 
T. von Zweigbergk................. 683,774, 633,775 
thrust, A. H. Light hail pepennsinehedetinad 633,862 | 
vehicle ball, A: 1. Carley........0.0 633,798 | 
ead fastening, K. Kohn. 133.651 | 
Jd. C. Anderson. ............- 633, 746, 633.7 47, 634,749 
bis Mie MIN Ss pecicccccccccccccccccccsssocce €33,7 
a BPEITORB. ccnccccseccescesccccecoesescccccsns 5.84 
I sicatansanitaseinvinaanasddi 633.612 
gear. W. K. te lan iacind ineieiel . 18 
. mili . J.C. Anderson............ 683,745, 683.748 
toc cocnsavcocnemanged’ 635.8 
conveyer, J. C. Cromwell. ....... 0. ...ccsees 633,072 





( sireult breaker, G. Wright. 

& ircuit breaker, automatic, W right & Aalborg.. 
Clamp. See Pipe repair c lamp. Py cmeeeene clamp. 

Clasp, A. Mayer...... iain d0sene 

Cleaner. See Boot cleaner. 

Clod crusher, A. J. Aucoin.. 

Clothes hook, G. W. Turner 

Clothes line, L. Wirtz. 

Clutch, friction, Swasey & Allen 


633,687 


Clutch, hoisting machine, C. L. Ta ylor.. 
Cock, right and left hand an and waste,C F 
ON a 


Coffin lowering qoriee. J. ¥F. Piein. 

Coin holder, H. Haynes.. 

Comb cutting RD. 4 Koenig & Dedrick 

Combs, making metal, J. Koenig 

Combing machine, T. Burrows 

Combing vegetable fibers, mac hine for, T. Bur- 
TOWSB.... 6.5655 

Combustion engine, 'A. G. Pace (reissue). ° 76 

Combustion motor, KR. Mewes és060ss0+ 00 Se 

Compass, surveyor’s, R. J. Goeppinger 633,832 

Cooler. See Water cooler. 

Coop, collapsible chicken, W. L. Walton 

Copying press, J. R. Freuler. 

Copying press, letter, W. i. Spauiding 

Cordage machine, F. J. F. Grat 

Corn husker, W. F. Lille 

Cotton beater cover locking device, Ward x Cur- 
BED. covsacvcescecs gees — 

Cotton chopper, Wilson & Smith.- 
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Cream separator, centrifugai, K. KB. Bell.. . B52 
Cresting, A. G. Souther... ..... ......ese.eess 635,022 
Crusher. See Clod crusher. 

Cultivator, F. E. Pearson.. e G35,6}0 


Cultivator, L. P. Kife.. poutes 

Curtain fixture, H. 8. Davis.................. 

Curtain rod fixture, ¥. O. Clark... ..........+- 

Cutter. See Vegetable cutter. 

Cye les, mechanism for ws pemapeendin in 8 prepantes of, 

B. HL. Austin. : 53.043 

Damper, H. J. Noyes. pxbaeabeueed 4 ow) 

Developing tray, Bb. Sheppard.. ies deen kas a 

Display apparatus, , « SPU atac00s0ss oscgesee fi 

Distilling and aerating water, apparates for, C 
M. Kemp.. 63 

ee or excavating ‘mac hine, ‘WwW. Be Dodd, 
PPAR, «0 senccssscovess ecvese ok 

Door check and ¢ ponte B. Cliff... 

Door hanger, L. Climer. 

Door stop, W. Vv. Alena onsoes 

Douche, nasal, C. 1. Ingersoll... 

mas nade for pulverulent material, J. W. 





~— 1S 
. Be 


Arrott, 
° -.» 5M 
Ratchet drill. 

©. de Mocomble. 633.881 


Drill. See Air drill, Grav drill. 
Driving mechanism, friction, C. 





Drying apparatus, A Se . B89 
Dust collector, P. Eberwein.................- 633,004 
Dust pan, H. O. Brown............. «+> O88, 787 
Dusting apparatus, T. Herbst . 633,694 
Dye and making same, green blue, R. Bobn. 635.960 
Dye, yellow basic, C. O. Mulier.... . SA3,885 
Electric circuit switeh, W right & Aalborg 3.771 
Klectric generator, dynamo, B.G. Lamme (R387 
Electric machine, dynamo, C. A. Eck....... 633.641 
EFlectric machine, static, J. Gallegos R5.¢20 
Electrical distribution system, B. G. Lamme - BNE 
Electrical distribution system, L. B. Stillwell 633,420 


Electrical fuses or cutouts, casing for and mount- 
ing of, L.. W. Downes 33,576, 635,577 
Electrical machine current collector, B. G 


Lamme 633,072 
Electrical machines, distributed winding for, 

Lamme & Mallett . " : 62 856 
Electrical machines, field magnet coil for, 

Lamme & Skinner 635,858 


Electromagnetic friction brake, automatic, . M 
Tingley 

End gate, wagon, x w. Douglas..... 

Engine. See Combustion engine. 
gine. Rotary steam engive 





Rotary en- 





Excelsior machine, J. Fensom 633,822 
Explosives, making. F.G. & F. i. du Pont eae 
Kyeglassses, W. F. Todd = ° 65.670 
Feed bag, H. G. Weibezah! sd tiwenenide>esece 653.676 
Feed box, F. Hachmann... ........ GE ORS 


rae water heater for watertube boilers, J. Miya 





ceceee . ‘ 635,000 
Fibers will box machine for re paring *. Bur 
FOGG, 0.000 cccescconse cs . GB. 
File case for cards, F. & F. Macey.. 33.001 
Filling device, receptacte, A. P. Siiverthorn.. 633,913 
Filter press c losing device, L. Hirt . Oe 


Firearm, bre - loading, W. V. Bleha. 

Firearm lock, Rupertus 

Fire | TR system, automatic chemical, 
HU. Bush...... 

Flour bolting machine. H. C. 

Fly. artificial, A. Manchester. 

PD Es Wile ME Mn decccs eusncsvicnss ° 

Folding table, C. F. Kade..... 33,762 

Frames with aimed | paperes joints, clamping ap- 
pliance for, B. - 

Fumigating and ES ‘fires in closed 
compartments, method of and Sppersene ' tor 
= 3. ton. aon 

Funnel, E. W. Vacher. 

Furnace. See Caleining furnace. 

Furnace wal! cooling device, G. R. Johnson 633,849 

Galvanic celis or batteries, means for utilizing, 

A. de Castro. . 6% 

Games, fleld buard for rep orting football, 
Irwin.. 

Garment fitter, T. Melick. 

Garment aan EY RK. Gorton. 

Gas and air mixer, Bulley ¢ Jobnson : 

Gas generator, acetylene, M.D. Compton. ev 

Gas generator, acetylene, y¢ Holland.. 

Gas generator, acetylene, J. M. Hall : 

Gas, train lighting apparatus for compressed 
acetylene, Lipsebutz & Toltz..... . ses 

Gate. See End gate. 

es a See Electric generator. 


Grain drill. L. L. Haworth..... . Go) 
= polishing, or buffing machine. J. Koe = 


-» Ge, 722 





633.970 


‘Robinson... a 58 8 


633,657 








Gas genera- 


G Finding surfac es of metais, machine for, G. W. - 
= ac 635.5% 





aaseeu einen wy 

Guns to loading position, apparatus for Faisine | 
charges for breech loading, Dawson & Buck 4 
hem S063 045 800d a RameRensadnbeeese , . si8 
Harness connector, K, R. Birk... .... GTS 
Harrow, Blount & Guice = wil 


Harrow, rotary disk, W. N Rose 

Hat box, hanging compartment, I!. F. Lin: isey 
Heater. water heater. Hot water 
— heater. Water heater. 


(Continued on page 238) 
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Wdvevieomente. pr Bengvave ty BOVIRGDOR. vcs sronyenrrenn cons a. 
mostite and ventilating rooms, 0. L. Badger.. } path a Made of 
Hoisting device, F. W. Vincent rsed. 
, : . . » steel, case hardened. No strain 
ORDINARY RATES. ag = 4 heck hook. Clothes hook. Se para on the screws. ; U pper section of 
tnside Page, each insertion. ~ 75 cents a line | Hook and eye, A. F. German jaw -. ,-®- st and 
Back Paye. each insertion, - - $1.00 a line | Horse power, G. D. Wilson = ‘capacity =. other 
8a For some class Advertisements, Speciat and | Horseshoe, A. H- Bush. ebuck. Can be fitted with inter- 
a Hose carrier and sapport, combined, H. F, Pea changeable jaws. 
rhe above are chargé er agate line-about eight cock SKINNER CHUCK CO. 
is per lin rhis ce shows the width of the ine. | prose clamping device, A. M. Burgher 
" s set in agate tyi engravings y bead adver Hk = aie pin ut de Ww H Y py Church St. _New Britain, Conn. 
svipents at the same © per agate iine, by measure-) ioe cream freezer, W. B. Smith 
as the lette ess Advertisements must be | insecticide. A. Marxsen 
ied! at’ Pubiieation Office ‘az early” ax Thurmlay | Iron Seq Sad iron Why Pay ay Freight on n Water ? 
norning to appear io the ¢ ne week's issue lroning board, Hargrove & Wylde 
Jackknife, W. H. Wilkinson Edisen’s Ink Concentrates. 
Joint. See Kail joint ’ ” 
Feet power | Jemrins rope. Hinkson & Crawford ‘The Wizard’s Powder. 
Knife. See Jackknife. Pocket knife. Fifty per cent. cheaper ard fifty per cent. better than 


*% Screw... 


Star 


t 
ap 

ast 
ett 


Newand O ull res 
fo i/a RB. 

s Mie C 

Seneca Falis. 8. ¥ 


Seneca Fal 
699 Water St 





I 
I 
smpany I 
I 
I 
I 


























iquid filling or racking apparatus 
7 ¥ soninettiin ~ iquids, apparatus for dispensing aerated, J » eid 
AMERICAN PATEN Ts LN IUNTER- 2 aah TO. 5a Neacanoses payed and Machinists. 
esting ty hy tal aha ng th . ber of patent ithographic machine, { allgan ed, ee 
granted ter the variogs eubies pon which petitions Lock. See Permutation lock. Seal lock. — Yppatactaren of Turbine Water 
ve been filed from the | nt to December | !ck. D. di B. Savorgnan : 633.614 yheel adapted to ail duties, 
ia. Contained SCIENTIFIC AMERICAN SUp- | /0ck strike, J. 8 Smith 653,918 Boner transat itting Machin- 
PLEMENT, No. 1002. Price 10 cents, To be had at | }comotive, A. Give : ery, Gearing, Rope Wheels, Friction 
bis office and fr i) newsdeniers Locomotive exhaust pipe. W. A. Buckbee... Clutehes, Shafting, Pulleys, Hangers, | 
~ > =, aker & Kit RSM, + etc. fe jatalogues on‘ on application. 
™ G ace ‘ asesienieaaanan ll 
SHAPERS, PLANERS DRILL loom shuttle changing mechanism, EF. Claviez 685 3152 9 
POWER & Es. MACHINE SHOP QUIT ITS T90 Maiti bag fastening device, R. W. Branson 8 ot HAVE You TRIED A “ SHOCKO ?| 
& S.) ino Supeic ALOGUE F Mai! pouch : w ve - oo $ This perfect and complete medical battery 
BASTIAN LATHE GO. 120 CULVERT: ST. CINCIN Match safe. J. C, Gilbert 1 seems impossible at the lew price of @1. | 
peeress I i a sew " r 633.564 ad Current can be regulated > suit. , nen! 
easure, hquit rantiey omaed boy wants one for instruction an 
. , Me asurin and indicating apparatus, electrical amusement. Invalids find it imval- 
- t P and re RERET LATHES, Pilan-| one 
00% Ower. “hapers, and Dri!) Presse | k it nide 635,002 vable for home treatment. Mount- 
~ ( ist.. Cineinn Meat rack, C. Hk as ings are neat, apparatus cfficient. 
HEPARD LATHE CO., isi W. 24 8 esedaatel i? ; tenderer, N. D. Stanley 6740 Dey call Will tact from ci mentee 
Metals, et apparatus for purifying and recover a year, Ask ye ee eat di- 
ing, W. J lapp (35,58 rect. By mail 20c. add’! in U.S. 
THE HALL M see Motes m eter = stamp --- catalogue Tau 
BRASS PIPE WRENGH Meter registering device, J. M. Byron . 567 nove gents Wanted. 
. Mixer. See Gas and air mixer : 
. PERFECT Teel Monkey wrench, R. F. Downey eag.sea | Knapp Electric & Novelty Co., 131 White St., New York. 
. | Motion, apparatus for reproducing, A. Franke 635,090 


WITH FRICTION GRIP. P | Motor. See Combustion motor 
Busings for sizes and shape , | Motor meter for three-phase currents, G. ium 
| n 633,68 | 
Hig ue f a Mower, lawn, L. T. Feerer . 68 
up wi y | Music holder and turner, A. V. & J. T. Zika 33,710 IGNITER 
For (i md Price Musical instrument key mechanism. A. J. Smith. 663,915 
. ~ Musical instrument, stringed, F. Menzenhauer. .. 655,876 
WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. | Nailing machine, J. Ljung 633, 764 Complete with spark coil, 
| Napping machines, apparatus for use in connec #11... The Best Thing 
on the market. Send for 
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Wenting of by tn @ vapor heat, apparates 


| Knitting machine, W. H 
Lamp, acetylene, M 


---Cutting Lamp. 


Automatic Lamp, acetylene gas generating. J. A. Mosher Sone . - 
Lathes Cc feed Lamp, acetylene gas generating, E. A. Pauli y—74 Three a ~y Get proposition, make an ink route. 
ross Lamp shelf bracket, C. Mee, Sr 655,516 Box 2397, NEW YORK. 
9 and It-inch Swing. Lamps by electricity, device for lighting Brig- EDISON CHEMICAL co., P. 0. Box 
. 628, rie 
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zs i. a 


the greatest ~yy* meses 


rvelous what a mass of th 
marvelous wit ince ot WILLIAMS’ SiLAVING 
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m with, L. Schneider 
wear retainer, Flomerfelt & Lund 
and pipe wrench, 8S. J. Dern 

k, J. H. Newcomb 

urner, A. Johnson 

un, C. Lundel 

meentrator, G. T Cooley 

n, pneumatic pipe. H. Schmelzeis 
ir z CO mpound. C. L. lreson 
ing. rod and plunger, G. T 
> avian oe achine, J 

r embe — machines 
ichment for. J. A. Prince 
r folding apparekane, EK. Hu 


catalogue. 
The Carlisle & Finch Co., 
Sixth St., Cincinnati, 0. 


MAXIMUM POWER-— MINIMUM cOsT. 

If you use a pump for 
beer, lard, acid starch, 
petroleum, brewer's 
mash, tanner’s liquor, 
cottonseed oil or fluids, 
1 or cold, thick thin 

want to get t 


















automatic stop at 


& C. P. Cottrell 










60 Furnace Street, Rochester, N. Y Parin r machine, potato, D. Williamson 
Peanut roaster, N. R. H. Burnett T BER ROTARY PUMP 
Pen, ruling, A. G. Rayeratt 655.660 which does the most work at 
y Pendulum escapement, C. T. EK. Zimmerman 623.968 the least expense. Simply 
Permutation lock J. Zoelier 633. an ee Can ber — 
Photographic washing apparatus, A. Staddiford. #33,9% bs 
of Wood and Me Ww rke rs Photographic washing tank, E. A. Dobbins OSS) 818 ty Gucable, AN page pare td a ouion 
out st am powe qt rene! ith — Pick or plectrum Fk. Menzenhauer 633,877 aranteed. var rte 
“ aaah a a ined Picker lug straps, press for forming, C. W. Lyon. 633,870 TABER PUMP €0., 3 32 We Wells St. Bult N.Y., U.S.A. 
BARNES FOOT POWER | Pipe. See Locomotive exhaust pipe FE eae —— SS 
> Pipe repair clamp. L. J. O’ Malley 633.607 or 
—— Ll * 
MACHINERY Pipe wrench, W. Vanderman 633,709 the Best Ruling Machines 
allow lower bids 78 00S ! ve Pipes with water mains, device for connecting 9 
ere ates aber , Lhe work Mi bin es house service, H. Hawkes 633,959 Hand and Power, with or without the 
ent on tal if desired Catalog ¢ ante “ e - P .  cotto 
8. & 600 GARNER CO Pines &.. 1 fertilizer distributer, cotton, H. D ene BURROWS IDEAL AUTOMATIC STRIKER 
1999 Rusy Sr Rockroro it Planter dropper attachment, corn, Ash & McCol and LAPPER, 
633.942 
THE WATERBURY Planter, potato, L. Heaphy 633.840 IDEAL BEAM STANDARDS 
Plow and plow point, C. B. Harris GA, 757 | 
Plow attachment for reguiating depth or ‘fur IDEAL INK FOUNTAINS, 
rows, H. H. Allen 633,940 
Emery Grinder, : Piow, rotary. Worthington & Petersen 633.770 and IDEAL CRANK, apply to 
Plowshare welding and shaping machine, G. § E. J. PIPER, Manufactarer. Springfiela, Mass. 





with adjustabie table, f flat surface 
t on 







St m 
Pneumati 


633,921 








2, and for ord al apparatus for applying tools to sur 
faces of any solid bodies, I Moissenet.. 635,882 
r Circulars Pocket knife, E. Kubn 633.854 
Pole evener baasy W. Parne 635,668 
BLAKE & JOHNSON, Pouring stand and overflow or drip trough. ad ® 
P © BOx 7, o, ustable 14 M. Mackit ac ines 
Owe “ee rae powe 
Warersury, Con Press. See Balen press. Copying preas i 
Press. G. F. Cross 633.812 Quer 0 sizes and styles, fos ortiing <ner Gate or 
Prioter’s fadge, G. BE. Wilsor 633.403 Shallow wells in any kind of soll ur rock. ounted 
P LATIN G ¢ DYNA m OS. Erinter’s Sudes, G. & Wises. 62.967 | On wheels or on sills. With engines or horse powers, 
1 nufac ure a fall tine of Plating _. > Printing machines, mechanism for preventing Strong, simple and durable. Any mechanic can 
t Pattberg Operate them easily, Send for catalog. 
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sme i ‘ ae 
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: preas, W. Scott 
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WILLIAMS BROS., Ithaca, N. Y. 
































scal How cleansing, cooling and refresbing it 
is! fiow thoroughly it removes every particle o 
dandroff, and how soft, “fluffy” and silky it leaves 
the hair! 

Like totry it? Sample free for 2c. stamp to pay 


WILLIAMS’ SHAVING SOAPS are the recog- 
nized Standard the world over. 
The J. B. Williams Co., Glastonbury, Conn. 


| Depots: London, Paris, Dresden, Sydney. 


§ Acetylene Burners. 


D. M. Steward’s Patent for Heuse 
Lighting and Bicycle Lanterns. 
State Line Talc Co., Chattanooga, Tenn. 


le y 
SCREW-CUTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 
The best cie head on the market. Some ad- 
vantages over “others,” viz.: Theyare 
smaller, stronger, more compact, bave no 
levers to spring, cannot be clogged by 
—- are always reliapie, and the prices 
are right. {2 Send for descriptive circu- 
lar “S A.” Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Ceometric Dritt Co., Westvice, Cr 
EUROPEAN AGENTS: } wines. CHILD 4 SENEY. Vienna. Ausra 


Kneading and Mixing Machines 
Over 6200 in use. Over 300 varieties 
in 165 different industries. 
Patented in all countries, 
WERNER & 
PFLEIDERER 
Saginaw, Mich, Build- 
ers of all Vinds of Chemi- 
cal Machinery. also at 
Cannstatt, London, Vienna, 
Berlin, Paris and Moscow. 
Internat 



















“Universal” 












Awards 


JUST PUBLISHED. 


‘Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasoline and Oil Engines.” 


Large 8vo. 402 Pages. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 





A dictionary of Mechanical Movements, Powers, De- 
| = and Appliances, with 1649 illustrations and explan- 

pace | text. jis is a new work on lilustrated mechanics, 
| mechanical movements, devices, and appliances, cover- 
| ing nearly the whole range of the practical and inven- 
tive field, for the use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 


mechanics. 
—SECTIONS.— 


1. Mechanical Powers. — Weichts, Revolution of 
| Forees, Pressures, Levers, Pulleys, Tackle, etc 
| 2. Transmission of Power. Ropes, Beits, Fric- 
tion Gear, Spur, Bevel, and Screw Gear, etc. 








“ ate 1S sq ft. of nickel per hour eentrifugal, G. W apet 
” raecr sizes sIti polar See Horseshoeing rack. Meat rack. 3. Measurement of Power.—Speed. Pressure, 
built with the same th int. T.C. Du Pont... sonsevsciasanee, SRNR yhamos— otors. Weight, Pumbers Quentities, and Appliances. 
t und at to details that nt. A. Tremblay 6K1,908 4. Steam ‘Power— Boilers and ancts.— 
iracterize t traction of Railway crossing signal. M. Riley : 633.907 | Multi-Polar Lron-Clad Type. Fngines, Valves and Valve Gear. Parallel Motion 
tors and dynamos Railway, electric, RK. W. Barkley 633.556 Slow and Moderate 8 A Gear, Governors and Engine Devices, Rotary 
Send for Bulktin No. 48 Railway rail bond. electric. T. J. MeTighe * 633.887 Modern Machine embodying ines, Oscillating Engines. 
THE HOL 7ZE R-CABOT Railway rail bonds, manufacture of electric. T. all the best features in Dyna-| 45. Steam Appliances. Injectors, Steam Pumps, 
ELECTRIC CO... Besteu, (Brook J}. MeTighe : voveee 683,986 mo and Motor Construction. 6 Motive Bower pans pm. oa andy alvge. ‘ 
on , Railway signal, H. R. Dore 7 e ve Power—Gas and Gasoline Eng pee. 
tailway signal. U.C. Oblosser powers) any Bigete SPP Vay Gear and Appliances, Connecting Rod 
Railway epike key, J. H 80 53383 
M Railway switch, @ F. Kress, Jr exh ROTH BROS. & CO., Mfrs. 7. igrastie Power and Devices. _ Water 
' tailway tie, metallic. J. B. Walker re ear er 3 88-92 W. Jackson Street, eels, Turbines, Governors, Impact Wheels, 
Railway track structure, FE. Ott 633.728 Chi IIL, U. s A. ps, Rotary Pumps, Siphons, ater Lifts, 
Raiiway train electric traction, O. H. E. Kaselow- 44) putea ~ ats Myoctare. — Valves Pe Soimen Pines — 
aky 653,5 Regu . rs, etc 
t drill and serew threading device, J. Mii | SENSITIVE LABORATORY BALANCE. | © Ait Sawer A priences. nd Mills, Bel. 
Re wahar cnr, 1, ©. task of of 633'890 By N. Monroe Hopkins. This “built-up” laboratory Tools, Motors, Air Water Lifts, Blow’ Pipes, ete. 
ster, Seat ash register .: balance will weigh up to one pound and will turn witha | @. Electric Power and Construction. Genera 
o mechaniem. G. ¥. Blaéketoee 633.78 quarter of a postage stamp. The balance can be made a Motors, Wiring, Controlling and Measur- 
cine enen. A. A. 6 aul “4 . : by any amateur skilled in the use of tools, aud it will Lighting, Electric Furnaces, Fans, Search 
BY Pror O'CONOR SLOANE . aac anaaiaiae aan, i ion canes work as well as a $125 balance. The article is accom- Light and Electric pppmances. 
Road ~ a ae oma seneisina & mations MG. Bur - panied by detailed working drawings showi various 10. Navigation and Roads.- Vessels, Sails, Rope 
: . —Z an pairing Machine, &.%. Saa- _ . stages of the work. This article is contained in SCIEN- red my Paddle Wheels, Propellers, Road & 
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS , nell Pp --++ 633.637 qTivic AMERICAN SU PPLEMENT, No. 13 « Price 10 and Roller Vehicles, Novor'Ca rriages, Trieyeles, 
ON ELECTRICITY per pt Nog gy — oaa.e02 gents, For sale by MUNN & Co., 361 h way, New Bicycles, and Motor Adjuncts. robuamg 
, Rocking chair, folding, D. B. Whitely Grher? York City, or any bookseller or newsdeaier. 11. Gearing.— and Pinions, Spiral, Elli tical, 
For the Student, the Amat the Workshop, the Electri- | Roof. stack. J. F. Donovan : 633.689 and Worm I Differential and Stop otion 
ont Sectme. Sods ond Gale Rotary engine. T. Croston 633.813 ee Some, ee and Planetary Trains, “ Fergu- 
Rotary engine, Widman & Bake 633,63 “ 
a el RR, Soaasy aster, &. OF. Tieuheven, SS re 12. Motion and Devices Controlling Motion. 
omprising five b as follows Rotary steam engine. J. F. Cornish Bh 570 —Ratchets and Pawls, Cams, Cranks. tntermit- 
. Hotary steam engine. Pratt & Wolf ° S| tent and Stop Motions, Wipers, Volute Cams, 
Arithmetic of Electricity, 138 pages $1.00 sad iron, Pettijohn & Glenn =2 pd Cranks, Universal Shaft Couplings, 
lectric Toy Making, 140 pages 1,00 “alt cellar, E. A. Houston se2 AYTORCOPS. SIC. 
E c Toy Making » 9 Sample holder, T. D. & 3.8. endure 5 Ee 13. Horolouteal.— Clock and Watch Movements 
How to Become a Successful Electrician,189 pp. 1.00 Sash holder. H. KR. Swartwood 3 =! 44 TS ge ; . . 
' 0 Sash bolder and fastener, F. Yates . ning. uarrying, Ventilation. Hoisting, 
ee oe “YJ pages. “pe pace Duets ead pion ate Ss Conveying, Pulveriah . Separating, Roasting 
ectricity Simplified. 158 pages. . Saw setting and jointing machine, M. P. Mahar 4 - = ting, an r ‘ati. 
Saw swaging device, D. C. Schlabach — ADVANTAGES OF 15. mifland Factory Apes lances. Hangers, Shaft 
twee [?” The above five Sawing machine, L. Krenek teps, Couplings, ni- 
5 Volumes) books by Prof Sloan Scraper, cabinet Ly H Crocker Our Patent Cold Process of Gal- versal y 24 lentble poy oe oy : 
ma e purchased sir scraper. land, G ight . ew reads, olsts, 
for $5.00) Mic’ a: the published | Seal lock. J. A. Mebline vanizin Cut and Wire Nails Machines, Textile A pliances, etc. 
prices, or the set com- Sealing bottles, T. T. MeNish “ 16. Construction an Bevie ces.—Mixing, Testing. 
plete, put + naneat levice. bottle. J. Cederstrom 6338083 Very low cost, smooth surface, coating wil! not crack | Stump end Pile liing, Tackle Hooks. Pile 
folding bos. will be far- | Seeder, | Wright : at off heads or elsewhere, no sticking together. Orders re- Driving, Dumping Cars, Stone Grips, Derricks, 
—~ ar ateen ot | & one mgs wg SAE - ceived. Estimates and information furnished to manv- | Qonveyor, Timber Splicing, Roof and Bridge 
the m« rivic AME separable hook, F. A Sanford exh “300 1 pn beg hele apote ~y = for plants to 1g nails Suspension Bridg es. 
—y- a the smaniel re . cen ~ ~ - ™ < : wr other articles under license on royalt 8. » 
sCaK & t 4 a Pin. r. See Cream separator. Steam separa tion of process in operation at our aK is invited. pom | 17. Drapeuting vices. Paralle! Rules, Bg 
Dolla ra. You save $ ittachment, window, C. KE. Garretson 633,582 See articie in SCIENTIFIC AMERICAN, April 22, 1890, Mea) ete. E 
: wrder "s e con rs. See Tobacco shears. U. S. Electro Galvanizing Co., 346 Broadway, New York. 18. spcottancens Devices. — Animal Power 
es et feeding machine, F. L. Cross 633.573 | —— ssosmguesauunensusnins~ateumnanastinttintetatialisaneadaaaiaiishieniants eep Movements and Devices. Eleva- 
ames, 1.260) pages, | Shin sail rig. A. V. Smith 3.705 a peoeuriting, os and —— 
Mac way vices. Trucks, es, 


aod over 456 il une Sh 





J alo ne of 16 paces ® 
works of a scientific and tect: 


contatning references te 
nical character, free to any address 


MUNN & CO., Publishers, 
a6i BROADWAY, NEW YORK, | 





ps’ bottoms, machine " c leaning, J. Schnepf 64.910 


trations, ’ Send Shirt walet attachment, C. BE. Hurd é O85 

for ful ; table of conm- Shoe fastening, 8. we LS aeons 633,919 Spend thousands ‘ 
tents « each of the Shove See ay | shovel. on coal bills —bat much 
above books, also for Shutter adjuster, D. Buck.. . 633,788 nee aan! Want te know 
eur complete book cat- Signal. See allway crossing signal. Railway it ?—Ask for our book- 

ignal F pe! 7 STEAM TRAP. 

Spindle guard for textile treating machines, B. let “il tent ge 

m bey W. MeMichael. 3.08 L- as & ce. 
Spinning machine, eMichae 64 South Fourth hiladeiphia, 
Sprinkler car, J. B. Kenison 633.507, 433.508 | tas St, * nt 
| Stacker, pneumatic J. B. Bartholomew... 633,559, al 





(Continued on paye 289) 


Leratebies, Locomotives, Gas. Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, ete. 
* Copies prepaid to any address on receipt of price. 


2” Send for Descriptive Circular. 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BROADWAY, NEW YORK. 
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to the office; from a small salary to a 
good one, is but a step if you go the 
right way about it. Oursystem makes 
it easy for you to 


CHANCE YOUR WORK 


without loses of present sala We ntee to 

oI Ee cation by mail i in =. Elec- 

echanical or Civil Enqinesriag ; Mechan- 

ical and Archi ural wing; Book eeping ; 
rr 


5 hand, and English 
q000, ep 


ts and graduates. 
ap 
wish to enter. 


what profession you 
The International (Correspondence School 


Box 942, Scranton, Pa. 











l Uncle Sams 
jxaminatins 











for Civil Service appointments will soon 
be held in every State. 9,000 ap 

mitments last year! Chances 
even better for appointment thie year 
The National Correspondence Institute has pre 
pared hundreds of applicants whe have received 
early appointments. Instruction exclusively by 
mail. Paris ulars about all © 

tions, salaries, dates of examinations, free 


tH Write to-day 
National Correspondence Inatitute, |v 
28-66 Second National Bank Building, 


wernment pp vow 











Washingtes, rc. 


- American-Hunnings’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In | 
ordering state length of line, whether 
single line or metailic circuit and number of 
telephones to be om ononeline. [Send 
catalogue “S. 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, ill. 


Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. - — 

tee and instruments are 
WESTERN TELEPHONE CONSTRUCTION. co. 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 


exclusively in the United States. 
NICKEL 


AND 
Electro-Plating 
Apparatus and Material. 
THE 
Hanson & VanWinkle 
Co., 
Newark. \. J. 
1% Liberty St., N. Y. 
® & 328. Canal St 
Chicago. 


THE NEW BRISTOL, COUNTER 





| 
| 
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) p. Iof8 catalogue. 


Send pour business card 
tor It 











Registers an acc curate acco unt of work done on print- 

ing presses, grain tallies, weighing, measuring and 

other automatic machines. Counts up to 1.000000 and 

as automatically. Simple, accurate, durable. Spe- 
counters to order. {2 Send for circular. 

C. J. ROOT, Bristol, Conn.. U. 8. A. 


. 
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Foreign Trade Marks 


American Merchants. 


It is not generally understood amongst merchants 
that in many foreign countries the first registrant of a 
Trade Mark becomes the lezal owner of said Mark, even 
though he may not be the bona fide proprietor 








Many | 
American goods are copied by toreign competitors, | 
who put inferior goods on the market and sell them 


under the American Trade Marks. If these imitators 7 


have secured registration for said Trade Mark, they 
become, in many foreign countries, the legal owners 
of the Mark, and it will not be possible for the real 
owners afterwards to procure protection for their 
Trade Marks. Great hardship uften arises in this 
manner. The only way to prevent such a course is 
for the American merchant to register his Trade 
Marks inthe countnes with which he bas commercial 
relations. 

Fer full information concerning Foreign Trade Mark 
Registration, address 


MUNN & CO. 
PATENT SOLICITORS, 
Or 361 Broaoway, 
625 F Srarer New Yor«. 
Wasninaron, 0, C, 





Scieutitic 


ea 





Stacker, straw, J. B. Barthob 

oe yy cattie, We BR GBB... .csacocccccccccces 

Stay wire applying device, C. C. Olson............. 

Steam separator, W. C. ees : 

Steam shovel or excavator, P Jonte 

Steam trap, H. F. Cook 

Steam washer, G. W. Hedrick 

Stone cutting apparatus, F. M. McLarty 

Stool, piano, 8. 8. Gusborn 

Stove, J. K. Carter. 

Stove .- s panatastaring. A. K. Beckwith. 

Stove, 1 burning, bk. Huenefeld 

Stringed nstruments, string ang ‘tector and finger 
board cover for, C. F. Alt 

Strip holding and exhibiting » x. OL. 

Sugar cutting machine, F. Simonet 

Suspenders, W. C. Fisher 

Switch. See Electric 
awitch 

Syringe, J. G. Chandler 

Syringe nozzle, C. L. Akers 

Table. See Folding table. 

Telegraph system, printing, C. 1. 

Textile clamp, C. L. W eichelt 

Thawing apparatus, Taylor & Kobertson 

















Miles. 





t 
circuit’ switch Katlway 





Healey.. 
3.030 
627 


Thawing hood, J. C. Garvey 633.691 
Thimble, thread cutting sewing. F. G. Bonfils 35,685 
Threshing machine clover hulling attachment, 

’. P. Sutton 633,923 


Threshing machine straw carrier, C. M. Steven 
son oa 

Timing device, W. M. Brown.. 

rire, D. H. Bradlee 

Tire, A. W. Conatser 

Tire, pneumatic, E. M. Birdsall 

Tire, pneumatic, A. A. Johusson 

Tire tightener, J. J. Folks 

Tire tightener, H. Meyer 

Tire valve, pneumatic, T. Harrison 

Tire, vehicle wheel, F. Latimer 

Tires, composition of matter for closing pune 
tures in pneumatic, Burr & llendrickson 

Tobacco shears, 1. Schoonover 

Tool handle fastening device 

Tool holder B. Kendsick 

Tool holding device, E. M. Smith 

Torpedo, exploding, "J. Scalona 

Toy and advertising apparatus, F. W 





653,652 


A. Walker 





Edwardy 





Toy torpedo, Z. Vaidez 6x.671 
Trace supporter, H. W. Kimm. t33.049 


Trap. See Steam trap. 

Trolley stand, H. W. Brooks 

Trousers guard, L. Nottingham 

Trousers guard, K. KE. Ward 

Truck attachment, car, EK. G. Nicewaner 

Truck, electric motor, W. E. Boughton 

Tub. See Washtub 

Typewriter, electrically operateds Fox 
reti 


& Bar 


| air-cushion 


he, U.S. and Foreign Patents. 





Typewriting machine, Fox & .: irrett 
Typewriting machine, H. L. & X. Wagner 
Umbrella. E arley 
Umbrella support, Frazier & Coy 
alve, J. Stone. 
A alve, regulating, J. Schneible 
Vapor burner, W. Scott 
Vault, burial, J. W. Chamberlain 
Vegetable cutter, JI-.M.L pee.. 





Vegetable juices, decolorizing, . . Boot, 653,785 
Vehicle. motor, L. Krieger 633,763 
Vehicies. driving mechanism for self propelled, 

J. Craig, Jr 633,687 
Vending apparatus, coin controlled, B. W 

Scott bad — 966 
Ventilator and air purifier, J. C. Fleming.. 635,823 
Vessel hulls. apparatus for cleaning, D. Mason ws si 


Viaduct, A. H. Lighthali 
Wagon body, G. W. Reed 
Warming veeae, R. Swartz 
Washtub, J. T. Hattersley 
Washer. See Steam washer. 
Water cooler and filter, D. Meicher............ 633.698 
Water heater, C. H. Fox...... peeese 633,044 
Water heater. M. Schaack..... . . 633,768, 633,769 
Water tube boiler, De Yarmett ‘& Haynes. SSear 
Water wheel casing, W. J. Krase.. 
Weather strip, A. A. Coon. 
Weeding tool. 8. Percival.. 
Weighing and package filling machine, G. W. 

Watson 
Weighing, measuring. and deliv ering provisions, 

apraratus for, W. D. Wanzer 
Wheelbarrow attachment, C. W. Kauffman. 
W hee! rim for elastic tires, G. A. Smith.. 
Windmill, J. Miller.......... . 79 
Windmill gearing, C. F. Smith. . By “619 
Wire and process of ‘manutactire, ‘composite, oO. 

M. Thowless. 

Wire stretcher, C. H. Wilson.. 633.632 
Wood preserving ‘compound, M. Arnn...... . * 33 778 
Wovl, apparatus for partying washwaters from. 

J. Delattre.. soese ' 
Wool slivers, cleaning, Roussel & Lefebvre. .::: 633,708 
Work holder, G. O. Olir 

french. See Monkey wrench. 

wrench. Pipe wrench. 











Nut and pipe 





DESIGNS. 


Bed pillars. finial for, Knapp & ‘a! ilmo 
Bedstead frame corner bracket, W. 8. esas 31,560 
Bicycle fork crown, W. F. Remppis...... sen 31,568 
Bicycle pump nipple, K. F. Pickett... .. 31,582 
Button hooks, etc., handle for, 8. A 


Conte cuprort, J. Heywood. 

Chain, H. French..... 
( Se bar support, J. Heywood.. 
Clothes line trotey, T. Rubino:....... 
Cuff holder, K. Herrington. 
Diaper, W. Ay Stinson pasiieoceccece 
Drip pan, J. wenrors-- 
Elbow cousins, « H. Glauber. 
Fabric. i. E. P. La . —_ 
An amend bifurcated nether, J. A. Scriven..... 
Heel end, W. B. Arnold.. 
Latch operating bar, gate, W. R. White 
Necklace and watch chain, J. Bagnall. 
Pump casing, J. B. Rhodes. oan at 
Range and kitchen cabinet, W. C. Skinner......... 31. 
Skirt protector. G. 8. Hensel..................31,568, 314 
Sprinkler, lawn, E. McCoy... ode otibtoeus E 






Stove, T. 8. Evans................+ 
Tub and washboard clamp, H. C. Lobeck. < 
Wheel rm, supplemental, E. W. McCaslin. 


31,564 to } 


TRADE MARKS. 


Bicycles, their parts and accessories, EK. J. Willis.. 
Clothing, certain named men's. J. Yeska B45 
Fat or oil, vegetable, India Retining Company. 
Macaroni, F. Romeo & Company . 
Oats and oatmeal, rolled, H. RK. Heath & Sons .. 
Relish for cold meats and salads, Schmidt-Thies 
Pure Food Cumpany 33.498 
Scissors, H. Newman 33.5 j 
Sheetings, Pelzer Manufacturing Company.... 








|78 Reade Street. - - - 





LABELS. 

“ Anti- Bpemedeeate, " for a toilet powder, D. H. “3 
Law 7,146 

Bismark "Pepsin Bitters,” for bitters, Schuster & 
Company 71402 

“ Kupferberg Goid,” for beverages. C. A. Kupfer- 
berg & C ompany..... peeseses SERED 

“ Olympia Brand,” for canned Guede, I. L. Leonard 
Packing Company . seenine Tee 

“Our Red Poppy. ”” for ‘cigars, American Litho- 
graphic Company............... 7,138 

“ Rainier Beer,” for lager beer, Seattle Brewing 
and Malting Company.. 7.141 

Retailers Own Make. Sweetts,” for boxes of 
cigarettes, Retailers Cigarette Company.... ... 7,139 

“Rose Rouquet.” for cigars, American Litho- 
BPORRRS COME ec. 00. - civccccescesccocescssesencece 7137 


PRINTS. 


“Dewey Celebration.” for confetti, Schall ne Com- 
pany.. de ‘ 





A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian paten . mag now be obtained by the in- 





fou ie, for any of tons named in the fore- 
at a cost of $40 each. 
ow 








american. 
Burst Water 


(g, Linaggy, 
Pipes a Ching. of the Past 


You can now make ali water pipes as secure from bursting in winter as in summer. 
5 This pneumatic system ix the only one which successfully prevents the annoy 


ing and costly bursting of 


This double-slope causes the High! 


expanding ice to slide into 
the air-dome, taking the 
strain off the ype. The 
also prevents 
* Covered by 


selves of this * 


‘Hammering 


DON’T LOSE THE POINT 


of your pencil. Carry it in 
the Impreved Wash- 
burne Patent Pencil 
Holder. Fastens to pock- 
et or lapel of vest. Grips 
firmly but don’t tear the 
fabric. Kyeciass Holder, 
with swivel hook, equally 
handy By mail, We each. Cata 
logue of these and other novelties 
made with the Washburne Fuast- 
eners free for the asking. 


AMERICAN RING CO., Box P, 









i 


Waterbury, Conn. 








Te Inventors and Manufacturers. We have ex- 

ceptional facilities for making turned wooden goods for 

inventors and others. Curtain fixtures a spec ialty. Sub- 

mit models for estimate. John M. Peters’ Sona, hieeck 
Y. 


| er, Fulton Co. N 


- 


50 YEARS’ 
EXPERIENCE 







TrRape Marks 
DESIGNS 
CopyYRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictiy confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice. without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientitic journal. Terms, $5 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 261 8roacwas. New York 


Branch Office. 625 F 8t.. Washington, D. C. 





PALMER Stationary 
and Marine Gasoline En- 
nes and Launches, Motor 
agon Engines, Pump- 
ing Engines. 
Send for catalog 


MIANU S. CONN. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS. COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENTIL CASES IN SILVER ANI IN 
GOLD, STATIONESS’ RUBBER Goops, RULERS 
COLORS AND ARTISTS MATERIALS 
New York, N. Y. 
Manufactory Established 1761. 
YOU CAN MAKE 3100. AWEEK ! 
OWN YOuR OWN SHOW, ¢ COMPLETE Outrit- $100 


IACH 


“PAL MER BROS., M 








GREAT PASSION PLAY 
S.LUBIN. LARGEST ™ 


LINEN! E Cuffs. 


Stylish, convenient, economical. Made of 
fine cloth, finished in 
Pure starch, and ex- 
actly resemble fash- 
jonable linen goods. 
ry 

When soiled discard. 
Ten Collars or five 
rs of Cuffs, 25cts. 
ly mail, 30cts. Send 
6 cts. in stamps for comple collar or pair 
of cuffs. Name size and style. 


REVERSIBLE COLLAR CO., Dept, J , Boston, Mass. 
o- " AN RAPHAEL 
iS fet 


- PHILADELPHIA P_A 


Collars and 




















NEW IDEA IN TRUNKS 


The Statiman Dresser Trunk 
is constructed on new principles 
Drawers instead of trays A place 
for everything and everything in 
its place. The bottom as access 
itle as the top. Defies the bag 
gage smasher. Costs no more than 
a good box trunk. Sent C. 0. D 
with privilege of examination 
Send 2c. stamp for illustrated cat- 
Scene. &. A. STALLMAN, 
61 W. Spring St, Columbus, 0. 








- Pfanning the New Home 


| Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


ublication is 
suggestions 
on modern house building, together with a series of splendid 
lates, a perspective views and floor —_ of the mort up- 

mod A single issue of 
is often worth the year's pebecr 


of peculiar and absorbing interest. Th's beautiful 
issued monthly, and contains practical articles an 


ern ey estimated cost, etc. 


te 
this ban periodica 
price to the int 


a single copy, or er ound on — 


MUNN & CO., Publishers, 361 Breadway, New York. 


endorsed by Architects, Engineers and Municipal Officials. 
should be completed without this system, and ali house owners should avail them 
ounce of prevention 


5#” Send for Mlustrated Booklet, giving full explanation. 
THE PNEUMATIC 
501 E Street, Northwest, Washington, D. C. 














probler 
No new hou 


water pipes. It has solved a great economik 


* in season. 


DOME MANUFACTURING COMPANY 


WANTED. 


WANTED—One Pulley Lathe, new 
preferably Winch. Palmetto Fibre Co.., 


WAN D—Position as Manager or Assistant to 
Paris id ibition Exhibit; or, Sole Agency for Germany 
of good e spore articles. Partic mare through H. A. 
Kaysan, 3 Bond Street, Brooklyn, Y 


or second hand, 
Frederick, Md 


Meat Smoker Patent For Sale—No. 49.017 Works 
perfectly. Apply to James E. Prewitt, Winchester, Ky 


| PATENT FOR SALE- Separabie Chimney Top and 
| Cowl. See illustration in Sci. AM., September 9, 1890 
FRANK SCHMALL, 878 sth Avenue, New York. 


TURBINE be” Send oe tn ” 
AS eat Onis, A 

r MACH 
eS and Bot 
MFG. Ct 


-\ ‘ae 


PE WHEELS. MODELS &_ CXPERIMENTAL WORK. SMALL MACHINERY 
| Wovelties & ere: NEW TORR STENCIL WORKS 100 NASSAU S° NY. 


INES, Corliss Engines, Brewers’ 
itlers’ Machinery. 
Sw Clinto® Street, 


THE VILTER 
Milwaukee, Wis 














MODELS & EXPERIMENTAL WORK. 


nventions develuped. Special Machinery. 


. Baillard, 106 Liberty ™t.. New York. 








Introduced and Man- 


/RAILWAY APPLIANCES tiscisres‘s ross 


| Persons controlling patents for railway appliances of 
recognized merit for track signalling or rolling stock, 
| desiring to have them manufactured and introduce: 
Great Britain or British passecstons in South Alrivea, 
India, and Australia, or in Fey pt ean make favor. bie 
arrangements with a long estab ished British mani fi « 
| turer of such appliances, well known to railway ma 
agers in those countries. Address 
B. D. HASELL & CO., 66 Pine Street, New York 


D.L.HOLDEN 


336 Beach St. PHILADELPHIA Pa 


‘GEALED ICE MACHINES 
INE GREY IRON CASTINGS. 


Art Castings in Iron, Stove Plate, Light and Medium 
Weight Machinery Castings, Cored Work Pattern 
Jepanning. etc. The Hopson 
| & Chapin Mig (e., Pequot Foundry and Machine 
Wks., Hamilton, Oak & iH ward Sts., New London,Conn 


‘The Ideal Hunting Shoe 


The concentrated product «of fifty 
big aes of shoemaking skill. Ten inches 
ng Bellows tongue, uppers eray 

~~ soft as a zlove, tough as sieel, 
cannot harden. The best storm- proof 
shoe ever placed on saie for Kiondike, 
miners, surveyors, engineers, and eny 
one requiring perfect fout protection 

| Thousand of pairs sold to satistied pe- 
trons. Illus. Uataiogue Free. 
- A. SMITH & SON 

Manufacturers, 29 and 31 \. 

13th St., Philadelphia. Pa. 


RECEALED 





Makers, Machinists, 







JUST OUT.—S8end for List No 9.—150 Illustrations of 


CHISELS, <¢ CARVING TOOLS, 
GOUGES, PLANE IRONS, 
RAZORS, LIGHT EDGE TOOLS. 


Hand Turning Toole for Metal or Wood. Tools for 
Manual Training Schools. Laboratories. Model Makers, 
and ai! Woodworkers. Razors war- 
ranted to give satisfaction in use. 


BUCK 


he 3 ti “Blamped Wilh the Buck's Head.” 


BUCK BROTHERS, Riverlin Works, MILLBURY, MASS. 


‘The Pj ~~ we 


| TIME... “MALLINCKRODT” 


| NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE, IS THE ONLY PIPE FIT FORA 
GENTLEMAN TO SMOKE. 


Bowls of the Best French Brier, exceedinely 
neat and graceful in appearance, and cost no more than 
,an ordinary pipe. There are no filthy stems to clean 
and by asimple and effective construction, the poison- 
ous nicotine juices are thoroughly absorbed before 
reaching the mouth, and a cool, clean and healthy 
smoke thereby rssured. Money refunded if not sati« 
factory. Over 100,000 sold in 18 alone. 

Send for Li!ustrated Circular “Ss. A” 


THE HARVEY & WATTS CO., 
275 Canal Street, WN. Y. Station E, Philadelphia 


prs dus yourad@ress 
iwewillshow you 

r he yw to make #3 ad ay 
bac we 
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PATENT 


wea 


and prices 





lutely sure 
furnish the work and teach yx a res you work ia 
» will 
lear pre 


the locality where you live. Send us your address and 

— the business eens remember we guarantee a 
fit of $3 for e y da rk, absolutely snre, write at once 

ROYAL MANUFACTTRING C0. Box f' WETRONT, HICH. 


Brass Band 


Instruments, Prums, Uniforms 
& Supplies. Write for catalog, 445 
illustrations. FREE; it gives Mu- 
sic and Instructions for New Bands, 
— & HEALY, 

OHICAQO. 
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Scientific t American. 


OctToBER 7, 180g 











American 
Waltham 
Watches 


are the most perfect 
timepieces it is 
possible to make, and 
they are sold at 
lower prices than 
foreign watches of 

less value. | 
The “ RIVERSIDE” | 
movement particu- 
larly recommended. 
For sale by ali retail jewelers. | 
“The Perfected American Watch,” an | 


i‘lustrated book of interesting inmtorma- 
tion about watches, sent free on request 
AMERICAN WALTHAM Watcu Co., 

WALTHAM, MASS 
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F [THOROUGH INSPECTIONS): 


AND 
Sem STEA 3% INSURANCE 
OR ntPOR aD AGAINST: LOSS | 


oR 
DAMAGE 
To 




















3 
CAUSED-BY : 


STEAMBOILER: EXPLOSIONS ; 


¢ * ALLEN dl ee — $ 
SECRETARY ALLEN. Bice . PRESIDENT 4 
VERDASSTTREAS LF_MIDDLFBROOK. ASSTSECY} 


aan) 


A horse when 

| bought and paid 

r. still costs o| 

tlot of money to | 

“| keep it, whether 

you use it or not. 
t = ) with the 


WINTON 
MOTOR 
CARRIAGE 


which coats noth 
Pric= $1,000, No agents, Be except hen 
less than balfacentamile. Buy one now—you'll never 
regret it. Easy to porate. Safe to ride. liyeze ~Car- 
bon system. £2” Catalogue wpon applicatix 

THE WINTON mOoTOR CARRIAGE co., ‘Cleveland, Ohio. | 


¥ LEM 
se 


RAPID, UP. TS. 
Racer vate i 
Founders and Machinists 
have been using the 


Charter Gas and 
Gasoline Engine 


so many years it« reputation for 
Economy Reliability, Safety 
@te., is thoroughly established. Proof by addressing 


CHARTER GAS ENGINE CO., Box 148, STERLING, , WL. 


ue im SPEEDOMETER 


for AUTOMOBILES. 
BICYCLES and 
SULKEYS 
Sail. Light 
ama Neat 
«the same 





















and Alwaye be on Thine Every instru 
ment guaranteed ©. rreependence solicited 


THE Cc. & M. CO., 
Nanafactarers of Inticating lastremente, 
240. 951 Se. Jefferson Street, CHICAGO, U.&. A. 
















» PHYSICAL AND ScHOOL APPARATUS. . 


INDUCTION 
COl LS for experi- 


ments in X rays and 
other electrical work. 
i” Catalogue Free 


&. S. RITCHIE & SONS, Brooniine, Mass 


MIETZ & WEIS 


KEROSENE: 


and GAS Engine’! 


The most economical power 
known. Absolutely safe and | 





kerosene. Perfect! auto- 
mete auto tented 1 -& 


ee Catolemn rigs. 


| FIREPROOFING TESTS OF FULL SIZE 





reliable. Kuns with common 


nf. THE TIVTINGONE KING PERFORATING 


CHicaco we OF ALL KIN 


se 3 PERFORATED METALS OF EV 


ERY DESCRIt im 





CO. €3 SCREENS 











Remington 
Standard Typewriter 
defies competition 











WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 


TANKS. TOWERS and WINDMILLS. 


For Manufacturing Plants, Hotels, 


Railroads, Waterworks Systems for » 

Smal! Towns and Private Grounds. es | 
Send for Illustrated Catalogue = 

W. F. Caldwell Co,, 21 E. Main St, fy 


Louisvilie, Ky 


Columns and Girders. A detailed study of a disastrous 
fire in a supposedly fireproof building, together with 
diagrams and figures showing a plant for testing struc- 
tural ironwork. 9 illustrations. Contained in SUPPLE- 
MENT 1097. Price cents. For saie by Munn & Co. 
and all newsdealers 


RITERION 


ARK. 


Acetylene Gas GENERATORS 
SAVE & in lighting buildings of 
every description, anywhere. Any ca- 
pacity. From $15 up 

tw Send for New Catalogue 


J. B. COLT & CO., Derr. N. 
3-7 West 29th St., New York. 














WOLVERINE” GAS «n° GASOLINE 


ENGINE STATIONA 
' and MARINE. 

* Wolverine ” is the only re- | 
seomanee Marine Gas Engine on 
the market. It is the lightest en- | 
azine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact’d by | 
WOLVERINE 6 MOTOR WORKS. 

n Stree 
CRAND > RAPIDS, wicH. 









All be ties 2 lowest prices. Best Kailroad 


Track Wagan of Stack Scales made, | 
Also ‘ant i occete rtretes—inectadi Safes 
Souing aa yr Bicycles, Touls, ete. Save 


oney. Lists Free. CHICAGO SCALE Co., Chicago. IIL. | 


ci 8 Sty 






COAL MINING and 


$1 YEARLY FOR REPAIRS! 


It has been found that it 
costs a trifle jess than $1 per 
i ar to beep. ow HOIST- 

NG ENGINES in repair 
That speaks well for their 
superior make and durabil- 
ity. doesn’t it? here is no 
more economical or service- 
able engine made for mines, = 
quarries, docks, ete. Much “ 
cheaper than steam. Both 
friction and geared hoist 6 
to 160 H. P. Send for Catalogue. 





{BICYCLE TIRE 
e Mending of Single Tube ‘Tires. A ee tical wae le i 
trating the method of inserting patcbes and plugs w 
nd ( ) pliers and pluggers, together with rubber band plugging 
For Length a ua y rad the 4 “f puncture bands. § illustrations. Con- 
tained in SUPPLEMENT 1102. Price 1 
sale by Munn & Co. and all newsdealers. 








| able and Simple. Sold on 


Weber Gas & Gasoe | Kansas City, Mo. 


REPAIRING. — THE | 


0 cents. For 





HIGH GRADE FOOT POWER LATHES 


W. P. DAVIS, ROCHESTER, N. Y. 





Sie lOS 
FIRE-FELT 


PURE ASBE STos 





P. T. Aus! AUSTEN, Ph. D.. Fd % MAyWALD, les 8 ti 





TYPEWRITER 
Claims this Distinction 
and POINTS with pride 
to its Superior 


SIMPLICITY, 
DURABILITY. 


Send Tor Art Cataloque; Free 


“THE SMITH PREMIER TYPEWRITER@ 
Syracuse, NY USA, 








TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
I’? will not blow or jar out. 
IT gives a clear, white light 
IT is like an engine head- 


=, \$** Woaurar ** 


hight. 
IT throws the light straight 
ahead from 30 to 300 ft. 
IT burns kerosene, 
Send for. baxk ( free). 


R. E. DIETZ CO., 6O Laight Street, New York. 
Mention this paper and get special discount. 
BO ESTABLISHED 1840. ewes ¢) 





256 that tells al! sbout este Lan- 
terns and Stereopticons—how to 
at pwede om they cost 
en —how men bp na “anaes. can 
k cy with them ” 
McALLIGTER mtg, Optsen, 49 Hascan Ot., H. Ye 





BELTING of Various Styles, ELEVATORS, CONVEYORS, 


HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


tm Send for latest complete Catalogue. 


New York Branch, 41 Dey Street. 


WITTE GASOLINE OR GAS ENGINES 


are Safe, Reliable, Dura- 


their merits and sent on 
trial if desired. 


Write for Catalogue S. A. 
WITTE IRON WORKS CO. 
1207 Wainut St., 








line Engine Co., #2 5.W. Boulevard. Kansas City, Mo. 


HIGH GRADE WS°°,. MACHINERY 


Single Machines or Come 
plete Equipments for 
Any Class of Work. 
Your Correspondence is Solicited. 


t? liustrated Matter and Prices on 
application. 


J. A. FAY & co. 
10-30 John St.. CINCINNATI, OHIO 








With) \ 


Sex| | Cre 
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There is meg yee bad 
galvanized iron. Apollo is 
good, ali and always ; there 
is no other. 


Apollo Irom and Stee! Company, Pittsburgh, 


| Mineral Prospecting. Test Borings 





NEW BINOCU LAR. 


(The Tr es ) 

Small as an opera g More 
powerful than the i argest tield 
glass. Send for Circulars. 

QUEEN 4 CO. 
Optical and Scientific Instru- 

ment Works, 
1010 Chestnut Street, 





NEw YORK: 3 Fifth Ave. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. Send for reduced price list 
Moran Flexible Steam Joint Co., Inc’d 
M7 Third Street, LOUISVILLE, Ky. 


1 WELL ENGINEERING. on. 


fi wy of Machinery qs 
WATER, OIL oy GAS WELLS, 
, 10 to 5,000 feet deep. 
Largest experience, best line hig lout grade in America. 
| Send for catalog, 200 engravings. State what is wanted. 











Che Cypewriter Exchange 


14@ Barclay St.. NEW YORK | 
124 La Salle St., CHICAGO | 
BOSTON 


38 Bromfield St., 
817 Winatette St., 
KANSAS CITY, MO. 
209 North 3 St. 
LOUIS, MO. | 
432 Diamon ; he 
PITTSBURGH, PA. 


ma 
[® Send for Catalogue. 








> 48c. 






RAZOR’ Ste¢ 


oats Bean hee vert. | sunew Geeund Raer end Geen G19 MAHER & GROSH CO. 40 A 


J THE AMERICAN PEGA 


_._ Pam ADEL LA DELPHIA, PA. 


We wil) save you from | 
to ase ou Typewriters of ail quired by such registration should be secured with- 


le. rite knife hears, & 


The luton Chemin! esearch Ct 


Experimental Investigation of Technical Problems, 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of Man 
ufacturing Costs. Testing, Perfecting, Introducing and 
Disposing of Processes and ucts. 9 
Formulas. [2 rploncte Circular on Applica 

52 BEAVER Ss ‘TREET, NEW YORK, 


The neatest, most attract- 
ive and timely novelty yet 
gotten up in coonection 
with celebration to the 
Great Admiral. Small 
Searchlight. Press the plates and illumi- 
nate the Admiral's picture. By removing 
icture and substituting plain glass, you 
ave a very serviceable searchlight that can 
be carried with agfety inte closets, cellars, 
ete. Price $1.25. mail, $1.50. y. ome 
Rocue J. -¥ Fr Vesey St., N. Y. City. 


PRATT'S PATENT POSITIVE DRIVE 
DRILL CHUCKS. _ | “4 









| Impossible for Drills to slip when ' 
held by them. Send 2 cent stamp 


tor Iustrated Catalogue. 
THE PRATT CHUCK CO., Frankfort, N.'Y., U. S.A. N.-Y., U.S.A, 


66 TRADE MARK 


” 
| EGAMOID 
| ALUMINUM PAINT. 


Latest application of Aluminum. Looks like Frosted 
Silver. ashable, Untarnishable, Water, Oi] and 
Weatherproof. Durable. Easily Applied. Bicycies, 

| Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
} namos, Motors. Apparatus, Are Lam * Sockets, rack- 
| ets, Cars, ctatqns, General jon, 

| bottle, by mail. for 3 ce 

1D co. , 339 B’way, New York. 





CCE EEE EEE UMM GN 


Snake Watch Chain 


Latest Vienna novelty. Made of highly polished GUN 
STEEL. Not « link is visible,dut so flexible it can be 
wound round the finger. Smooth as satin but very strong. 
Your jeweler never saw anything like it. Have sent thon 
sands all over the world. Worn by New York's best dress- 
ers. Everybody that sees them wapts.one. A‘ wonderful 
specimen of fine workmanship, Men’s chain, $1. Ladies’ lor 
gnette chain (47 inches Jong) $2. Sent on receipt of price. 

Money returned if not satisfactory. 
Henry Doyle, Importer of soatite, 621 B’way, N.Y. 
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"This beats Wind, Steam, at 
We offer the WEBSTER 23¢ actual horse power 
GAS ENGINE 
4 $150. less 10 per cent discount for cash. Ruilt 

interchangeable plan. Built of best material. 
Slade 'n ge + heel ge = e eum make the price. 

ed for shi t. weight 300 tbe. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4to 3 b. p. 
WEBSTER MFG. CO., 
1074 West 15th St.. Chicago. 
Eastern Branch: 38-D Street. New York City 
Southern Agents: Poland & Gachwind Co., Ltd., 
So. Peter and caiiyeties Sts., New Orleans, La 


REVERSING STEAM TURBINE. —PAR- 
son’s recently perfected turbine for boats. Illustrations 
showing detain Contained in SCIENTIFIC AMERICAN 
op Cees, by mail, from 















| Write for S; 
ja! Catalogue 


¢ 





SUPPLEMENT, No, 1158. 
this office, and from ail néwsdealers 





JESSOP 'S STEELS 





OR TOOLS, Siw 


PATENT PROTECTION 


wr 


witr oi weaves \CUDA, Porto Rico, 





Philippines. 


Owners of United States Patents, Trade Marks, 
Prints and Labels may procure protection in the Co- 
lonial possessions of the United States by effecting 
| registration in these countries. 

The expense is very slight and the protecti n ac- 





out delay. 


———— | For terms and full information, address 


No Advance in Prices. Pg rs 


cent hails. biades are t-— 


MUNN & CO. 
PATENT SOLICITORS, 
361 Broapway, 
625 F Srreer, New Yor«. 


WASHINGTON, D. Cc. 





| Sane PRINTING INKS 
, TOLEDO. OHIO. Se LN ARR NS rgb and tamper 


C AMERI wit 











